THE JOURNAL 


AMERICAN LEATHER CHEMISTS 
ASSOCIATION 


NOVEMBER 1956 
CONTENTS 


Tanning Studies with an Epoxy Resin. Preliminary 
Evaluation of the Leather By |. D. CLarxe, E. H. Harris, 
Jr., and E. M. Firacnione . - - - . 


Use of the Thiohydantoin Method for the Determination 


of the Terminal Carboxyl Amino Acids of Collagen 
By C. Deasy - - - « * é 


Studies of the Nitrogenous Components of Hides and 
Skins. I.—The Influence of Initial Processing on 
Freshly Flayed Cattle Hides By F. L. DeBeuKxerarr 
and E. P. MarsBacu . - - - - - 


Discussion of the Network Structure of Elastin in the Grain 
Layer of Cattle Hides - - - - « e ‘ 
Life Lines - - - « e . i ~ ‘ 


ALCA News - - - - - . - ° 


Abstracts - - - - 


Patents - 


Book Reviews 


SUBSCRIPTION: Members $12.00 a Year Non-Members $15.00 


Published Monthly by 
THE AMERICAN LEATHER CHEMISTS ASSOCIATION 


PUBLICATION OFFICE, EASTON, PA. 


Entered as Second-Class Matter at Post Office, Easton, Pa 
Acceptance for Mailing at Special Rate of Postage as Provided for in Section 1103 
Act of October 3, 1917, Authorized July 16, 1915 


COPYRIGHT, 1956, THE AMERICAN LEATHER CHEMISTS ASSOCIATION 





RELIABLE DIRECT SOURCES 
THE WORLD OVER FOR 


VEGETABLE 
TANNING MATERIALS 


QUEBRACHO- WATTLE EXTRACT 
WATTLE BARK - MYRABOLAMS 
MANGROVE BARK - VALONIA 

VALONIA EXTRACT - SUMAC 
MYRABOLAM EXTRACT 
SOLID & SPRAY DRIED 
SWEDISH EXTRACTS 


= 


U. S. A. Agents 
“NCS Brand” 
South African Wattle Extract 


“RHOMOSA Brand” 
Rhodesian Wattle Extract 


“SENS Brand” 
Powdered Valonea Extract 


THE OLSON IMPORTING 
COMPANY, INC. 
369 LEXINGTON AVE. 
(NEAR GRAND CENTRAL TERMINAL) 


NEW YORK 17, NEW YORK 


Cable Addess: Telephones: 
“COROSAGE” LE 2-3733-3734-3735 


IMPORT - EXPORT 





naking proces 


imental tannery of tt 


photograph a laboratory techr 


hairing a calf-skin in a test of dimethylan 


eee aa ae lal | oT Tah 


Discovering newer and better ways of 
unhairing skins is just another example 
of how Rohm & Haas research is help- 
ing you in your day-to-day job of mak- 
ing good leather. 


Research work at our Leather Labo- 
ratories includes a continuous study of 
leather, its uses and its many process 
problems. In addition to the latest test 
apparatus, a complete miniature tan- 
nery provides facilities for running start- 
to-finish tests on many kinds of leather. 


Rohm & Haas Research can help you 
grow. The experience of our research 
staff and the facilities of our leather lab- 
oratories are at your disposal. We 
welcome consultation on any 
problems connected with leather 
processing and are always glad 
to assist, in any practical way, in 
improving old methods or devel- 
oping new ones 


Onopon, TamMor, LeuKANOL, OROTAN 
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Pat. Off. and in principal foreign countries 
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Rohm & Haas Leather Chemicals are world 
famous. Among them are: 


OROPON —the pioneer enzyme bate, 
standard of the leather industry. 


TAMOL —the dye assist that made pastel 
colors practical. 


LEUKANOL —synthetic tan assist responsi- 
ble for popular acceptance of white leather. 


OROTAN —synthetic tanning material pro- 
viding in itself a complete replacement for 
natural tannins. 


PRIMAL —leather finishing materials in the 
form of aqueous dispersions of acrylic 
resins. 


re Chemicals for Industry 
ROHM £ HAAS 
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Representaswes in principal foreign countries 





SPRUCE EXTRACT 


POWDERED SUPER SPRUCE 


LACTANX 








TANNIN 


NON-TANNIN . 


INSOLUBLES 
WATER 


MYRTAN 


made from the wood of an Australian 
species of the Eucalyptus family. 
It contains both catechol and pyrogal- 


lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 
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1.70 0.72 
20.72 17.80 


As a retanning agent for chrome tanned leather, Myrtan 
possesses many advantages, such as smooth and strong 


grain, good color and break, as well as a round feel. 


Blended into sole leather tannages, it has given better 


yields and improved color. 
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Used for white leathers where pigments are 
required, Arko Colloidal white is a heavy white 
paste with excellent dispersion and sus- 
pension properties. 


It produces a colloidal suspension of titanium 
dioxide pigment in water, assuring good 
penetration and maximum surface coverage. 
Milled in special emulsifier, and completely 
free of oil, Arko Colloidal White does not 
alter the character of the leather. Extreme 
fineness of the pigment leaves the grain very 
silky, without harshness. 


Leather can be top buffed without affecting 
the whiteness. 


WRITE FOR TECHNICAL SERVICE BULLETIN. 
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Top-notch tanners learned long ago that 
high quality leather comes from uniform 
process control and the finest tanning ma- 
terials. 

To these tanners, DIAMOND means con- 
sistently dependable, always uniform chemi- 
cals—Tanolin®, bichromate, fat liquors or 
neutralizers. The reason why lies in Diamonp’s 
processing control at every step from raw 
material to shipped product. 


Fast delivery from eight strategically 


Chemicals 


located warehouses pleases most tanners, too. 
Call your nearby DiamMonp representative 
for information. He’s trained in leather 
chemistry and backed up by Diamonp’s 
entire technical staff. Diamonp ALKALI 
Company, 300 Union Commerce Building, 
Cleveland 14, Ohio. 


= Diamond 
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How i/ea of an inch saves 


your leather from iron 


Not long ago, a tanner decided to use up 
some Hooker sodium sulfhydrate, which 
he had stored for four and a half years! 
Results, he told us, were “excellent.” 

No iron contamination in four and a 


half years! 


One reason for this is in the packaging 
operation you see here. To keep sodium 
sulfide and sodium sulfhydrate pure until 
you're ready to use them, we put these 


chemicals 


into brand-new 


steel drums, 
which we never re-use. Every drum is lined 
with a coating of inert lacquer about 1/64” 
thick, to prevent iron pickup. Finally, we 


lacquer the lid and clamp it down with 


HOOKER 


CHEMICALS 
PLASTICS 


NIAGARA FALLS ~ 


TACOMA + MONTAGUE 


six sturdy lugs, so it stays airtight until 
you break the seal 

Because we specialize in sulfides, we 
take extra care before they go into the 
drums, too. Closely check the raw ma- 
terials—including our own caustic soda 
and hydrogen. Watch every step of the 
process, so you can afford to watch yours 
less closely. 

Tanners who've tried us say they like 
this kind of security. And they like the 
convenience of fast-dissolving Hooker sul- 
fides that make pure, sediment-free solu- 
tions. How about you? For technical data 
and samples on sodium sulfide and sodium 
sulfhydrate, write us today. 


HOOKER ELECTROCHEMICAL COMPANY 


9i1 Union Street, Niagara Falis, N. Y. 


MICH. + NEW YORK + CHICAGO+ LOS ANGELES 
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BSM-11 is highly effective in 
controlling the growth of 
microorganisms which digest hide 
substance during processing. 
BSM-11 is a liquid, thus easily 
added to the systems directly 


from the drums. 


It has been demonstrated in many 
tanneries that the synergistic 
combination of bactericides and 
fungicides in BSM-11 provides 
efficient, economical control of 
bacteria, molds and yeasts which 


damage skins and hides. 


Our representative will give 
technical assistance on the most 
effective use of BSM-11 


in your process. 


BUCKMAN LABORATORIES, INC. 


Manufacturing Chemists * Memphis 8, Tennessee « Representatives in Most Countries 


Gim MICROORGANISM CONTROL SPECIALISTS 
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Our sales and technical personnel are ready to 
to show vou how Antera leather chemicals can 


work for you — write te us today. 


A SALES DIVISION OF 


435 HUDSON STREET + NEW YORK 14, NEW YORK 


SALES OFFICES: New York * Boston * Providence * Philadeiphio * Charlotte * Chettencege * Chicege 
Portland, Ore. * San Francisco * Les Angeles. IN CANADA: Chemical Developments of Coneda, Utd., Montreal form Gases, to Baal, 





Barkey Im 


porting Co. 


is headquarters for 


\ 
— ae | 4 


ACT 


offer the 


following: 


““ From South Africa 


BARKEY is known for 
prompt shipments 
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From 
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Barkey Importing Co., Inc. 





MAKES THE LEATHER YOU WANT... 


Wattle Extract is the pure water extract obtained 
from the best quality Wattle Bark. By controlling the 
conditions under which it is used, the tanner can 
produce a soft supple sheepskin leather having an extremely 
pale shade of color, or a firm sole 
leather having a high degree of tannage. 
Ask your supplier how Wattle Extract can be used 
to both technical and economic advantage in 


the production of any type of vegetable tanned leather. 


WATTLE MAKES GOOD LEATHER 


SOUTH AFRICAN WATTLE EXTRACT MFRS. ASSO. 


Pietermaritzburg, Natal, Union of South Africa 


KENYA WATTLE MANUFACTURERS ASSOCIATION 
Nairobi, Kenya, East Africa 
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ATLASON 


TANNERY 
"HOUSEHOLD NAMES” 


Every industry has its famous names. In tanning, 
Atlas, and the products it has developed through 
the years, all are “household names”—respected 
because they represent the finest of their kind and olkeliee 
for their purposes. fatliquor 


How many of those names do you recognize as “old 


friends?" How many of the new ones are you familiar 


with? 


Atlas, keeping apace of, and frequently leading the 
way to, new progress in tanning, brings you the 
products best suited to your needs. 


\t is @ fact that when tanners 
change to Atlas Fatliquors, few 


ever change again. 


REFINERY, INC. 


142 LOCKWOOD STREET ATLAS 
NEWARK 5, N. J. ae 
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For low-cost, latex-pigment finishing try... 


Naugatuck's 
Nitrex 


Get the color that Fashion now demands in 
leather, with this economical latex-pigment 
binder. It’s your low-cost way to obtain a high- 
style, oil-resistant, scuff-resistant finish...a finish 
that embosses beautifully! 

Nirrex® is a non-flammable, colloidal, aqueous 
dispersion of a nitrile-type synthetic rubber noted 
for its ability to resist the effects of organic sol- 
vents, such as fats and petroleum oils and solvents. 
Also, the particle size and the specially-developed 


emulsifier system used in this latex compound 
make it particularly suitable for impregnation 
of the leather’s surface. When dried, its film is 
translucent, permitting the true color of the pig- 
ment to come through. Even aging causes very 
little discoloration! 

For all your latex needs, and for reliable 
application assistance, think first of Nauga- 
tuck, world’s leader in latex production and 
compounding. 


United States Rubber 


Naugatuck Chemical Division 
Naugatuck, Connecticut 
BRANCHES: Akron * Boston * Chicago * Memphis * New York * Phila. * Mfg.: Los Angeles « Gastonia * Naugatuck 


IN CANADA: Naugatuck Chemicals, Elmira, Ontario 


Rubber Chemicals °¢ Synthetic Rubber ¢* Plastics 


Agriculeural Chemicals * Reclaimed Rubber * Latices * Cable Address: Rubexport, N. Y. 
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IMPORTERS The J. 8. YOUNG COMPANY, since 1869, has been the dependable 


source of supply for Tanning Extracts and Dye Woods for all branches 
of industry . . . leather, silk, wool and synthetic textiles. 


Our skilled technicians and research facilities are available to help you meet 
MANUFACTU RERS your individual problems . . . to meet your specifications and requirements. 
There's no substitute for experience . . . no alternate for tlhe kind of 


facilit ded by the J.8. YOUNG COMPANY 
PROCESSORS acilities provic by the ; 


Our firm has the reputation, over all these years, for prompt delivery 
direct from Baltimore, or from our warehouses in Peabody, Mass., and 
Chicago ... shipments in any quantity —from barrel to tank car or tank truck. 
QUEBRACHO e WATTLE BARK e SUMAC e HEMLOCK e DIVI DIVIe 
MYRABOLAM e GAMBIER e CHESTNUT WOOD e LOGWOOD e 
HEMATINE e FUSTIC e HYPERNIC e OSAGE ORANGE 


We also manufacture the famous CHEMBARK natural tanning extracts 
for the Chemtan Company 


the J. S. YOUNG CO. 


2701-2733 Boston St., Baitimore 24, Maryland 
Branches: PHILADELPHIA + DANVERS, MASS. + PEABODY, MASS. + NEW YORK + CHICAGO + MILWAUKEE 





CHEMTAN R4 and R46 


Chemtan R-4 and R-6 represent a group of resins 
which have gained world-wide recognition within a 
few years. They are high polymers, yet water soluble 
and will penetrate untanned or tanned hides. Their 
high filling value and other properties mean making 
better leather from inferior hides. 

There are unlimited possibilities of creating new types 
of leather or modifying established procedures. 
Chemtan R-4 and R-6 may be applied on chrome 
tanned leathers or be used at any other stage and 
combined with all known tanning agents. One of 
Chemtan’s Tannery and Laboratory Trained Men 
will be glad to demonstrate these products. 


CHEMTAN COMPANY 


PORT WASHINGTON, NEW YORK 


All our facilities are devoted exclusively to 
the tanning industry 
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MORE AND MORE LABORATORIES 


Rely on THOMAS 


SO Scena 


You select from a 1736-page catalogue and supplement 

An encyclopedic reference source with factual, detailed descriptions. 
You deal with headquarters 

All orders filled promptly from one vast warehouse. 

Competent technological staff on call. 
You draw on large stocks 


Adequate stocks of 22,000 prepackaged items for immediate shipment. 


Widest assortments of Corning, Kimble and Coors items available from 
any single source. 


You save time and money 


Expediting unnecessary — 83% of orders shipped day received or 
day following. 


Accurate invoices and packing lists. 


Adequate packing which keeps breakage to less than 1/20 of 1%. 


Advance quotations unnecessary — one-price policy insures lowest 
prices to all buyers. 


You are assured of satisfaction 


Stocks carefully selected and continually inspected for dependable 
quality and satisfactory performance. 


Prompt refund for any item found unacceptable for any reason. 


ARTHUR H. THOMAS COMPANY 
More and more laboratories rely on Thomas Laboratory Apparatus and Reagents 
©. 0. BOX 778 ¢ PHILADELPHIA G, PA. 
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TANNING WITH AN EPOXY RESIN 


Tanning Studies With An Epoxy Resin. 


Preliminary Evaluation of the Leather’ 


I. D. Crarke, E. H. Harris, Jr., and E. M. Firacnione 


Eastern Regional Research Laboratoryt 
Philadelphia 18, Pennsylvania 


ABSTRACT 


Steer hide blocks, split to 8 ounces, were tanned with an epoxy resin, Epon 562, and chang 
es in the crust-dry leather relative to acetone-dehydrated stock were noted. The weight 
and thickness gain and the loss in area were comparable to those noted with chrome 
tanned stock. Tanning with the epoxy resin resulted in lower stretch and greater stiffness 
in flexure than did chrome or vegetable tanning. The epoxy resin tannage also resulted 
in a greater loss of strength compared with chrome and vegetable tannage The leather 
obtained upon tanning with Epon 562 showed reversible shrinkage (Ts 85°¢ The proper 
ties discussed above were not significantly altered upon boiling this leather in water for 
one minute or upon retannage with chrome or vegetable tannin 


INTRODUCTION 


A previous paper from this laboratory (1) reported that an epoxy resin was 
found to react with cowhide and calfskin in an aqueous alkaline suspension 
to effect a tanning action. The tanning action was accompanied by an ele- 
vation of shrinkage temperature and by the unusual property of practically 
quantitative reversible shrinkage. In view of this unusual property of the 
leather it was of interest to gather data on the properties of the product 
obtained by this treatment. 

This paper reports the effect on weight, area, thickness, stiffness, strength, 
and stretch of steer hide caused by tanning with an epoxy resin and also 
the effect of following this resin tannage with chrome or vegetable retannage. 
These properties were compared to those of the untanned, acetone-dehy- 
drated hide as the basic reference substance. For purposes of comparison, 
straight chrome— and vegetable-tanned samples were also included. To 
simplify these systems it was considered desirable to evaluate the properties 
after tanning but before oiling and finishing. It should be kept in mind that 
incorporating oils into the leather would be expected to improve many of 
its properties. 


EXPERIMENTAL 


Acetone-dehydrated Hide Material._The hide material was a steer 
hide split out of the lime to9-11 ounces (0.14’’-0.17’’). It was obtained from a 


*Presented in part at the Fifty-first Annual Meeting of the American Leather Chemists 
Swampscott, Massachusetts, May 22-25, 1955 

tA laboratory of the Eastern Utilization Research Branch, Agricultural Research Service, United States 
Department of Agriculture 


Association, 
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local tannery in the limed condition and promptly delimed in the laboratory 
by drumming in two changes of a sodium acetate-—acetic acid buffer to a 
hnal pH of 5.3. The side was then washed and cut into 12’ x 18” pieces 
and dehydrated in three changes of acetone. The pieces, after blotting on 


towels, were tacked out, covered with towels, and the acetone permitted to 


evaporate slowly in a fume cupboard. The acetone-dehydrated side was then 
cut into 50 test blocks each 5 inches square. 


Plan of Test.—As the blocks were cut they were numbered in order from 
tail to head, first in the row along the backbone, then in the 3 following 
rows toward the belly. A few blocks were discarded because of grub holes 
or other defects. Each block was numbered in India ink with the block 
number, the number / to 4 at proper locations for the tensile specimens, and 
the letters a to d for the burst locations, as shown in Figure | 


Diagram of a block, numbered as for Block 4 
howing location of burst tests and of die-cut 
tensile specimens 


After conditioning at 50% relative humidity and 73° F. to constant weight, 


the following measurements were made on each block of acetone-dehydrated 
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stock: (a) weight to 0.01 g., (b) area with a planimeter, and (c) thickness at 
locations a, b, c, and d. 


Specimens No. 1 and No. 2 (Figure 1) were then cut off leaving a 4.25’ 
x 4.25’ square. The thickness of specimens No. 1 and No. 2 was measured at 
f and h (Figure 1); also the average thickness was determined from measure- 
ments at f, g, and h. Stiffness in flexure at points f and A was measured on a 
Tinius Olsen 5-inch-pound tester with a 1l-inch-pound load and a 1-inch 
span, after which tensile strength and stretch were measured on a 100-kg. 
Schopper tester. The burst strength, using a 0.25’’ plunger, was measured 
at positions a and b (Figure 1) on the 4.25” x 4.25”" block. 

These tests were carried out in accordance with the official ALCA meth- 
ods (2) with two exceptions. Stiffness readings were taken when the specimen 
had been bent through an angle of 10° rather than 50°, and tensile-strength 
measurements were made on small, 2 x 8-cm. specimens with | x 2.5-cm. test 
portions (Figure 1). 


After collecting these data on the acetone-dehydrated stock, the blocks 
were divided into 10 lots of 5 blocks each (assigned at random), wet back in 
water, and tanned as described below. 


Tanning with Epoxy Resin.—The epoxy resin used in this study was 
Epon 562*. This resin is stated to be an aliphatic modification of the usual 
epichlorohydrin and bisphenol-A condensation product (1, 3) with replace- 
ment of bisphenol by glycerol (4). Epon 562 is a moderately viscous liquid 
(viscosity C to F on the Gardner-Holdt scale) having an equivalent weight 
as an epoxide of 140-165. It apparently is of low molecular weight and slightly 
soluble in water. Analysis indicated that this resin contained approximately 
11°, chlorine. 


Tanning was carried out at room temperature in bottles gently agitated 
by rolling on a low-speed jar mill. 


For the one-day epoxy tannage, one lot 
(E1) of 5 blocks of the acetone-dehydrated material, amounting to 87 g., was 
thoroughly wet back in water and then blotted on towels. These blocks 
were then placed in 870 ml. of an aqueous solution which was 0.2 M with re- 
spect to sodium carbonate and 10°, with respect to sodium sulfate and 
agitated on the mill. After 2 hours, 43.5 g. of the epoxy resin were added to 
this sytem, and mixing by rolling on the jar mill was continued for 24 hours. 
During this time the pH of the solution remained in the range of 10.1 to 
10.3. After the one-day treatment, the samples were removed and washed in 
running tap water for one day. 


Other lots of the steer hide were tanned with the epoxy resin as described 
above for 3 days (E3) and for 5 days (E5), and another lot (E6) was tanned 
for 5 days, but with 15% sodium sulfate in the solution instead of 10%. 


*The mention of specific brands or companies is not to be construed as an endorsement by the United 


States Department «f Agriculture of these brands or companies over those not mentioned 
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Still another lot (EB 


was boiled in water after tanning as described above 
for E5 


I'wo lots were tanned 5 days with epoxy resin and then retanned, one (EV 
with a vegetable tan liquor (two-thirds sulfited quebracho and one-third 
chestnut extract, on the tannin basis), and the other (EC) with a commercial 
one-bath chrome-tanning agent (Tanolin R). 


For purposes of comparison other lots were vegetable-tanned (V), chrome- 
tanned (C), and chrome-tanned and vegetable-retanned (CV), with the 
above-mentioned liquors, by methods simulating conventional practice. An 
untanned lot of the acetone-dehydrated hide served as a control (R 

After tanning and washing, all the blocks were blotted on towels, dried 


in a current of air for a few hours, then dried to constant weight in a room 
maintained at 73 


F. and 50°; relative humidity. During drying the samples 
were placed occasionally, as necessary, between towels under brass plates 


to remove large wrinkles and correct curling. Constant weight was reached 
in 4 or 5 days. The various leathers prepared are shown in Table I. 


TABLE | 
PROPERTIES OF THE VARIOUS LEATHERS 


Analysis 


Hic 
otal Sul 
tance 


te 


kl 
kK 
I 5 
E6**t pon 562, 5 dav 
EB I pon 562 as in ES, the 
leather boiled in H,O 
1 min 

kK pon 562 asin ES, then >100 

chrome-retanned 
EV Epon 562 as in E5, ther 91 
vegetable-retanned 
Chrome-tanned 5.5 I5tt 3 
Vegetable-tanned d é )s } 
Chrome-tanned d 5 -* O5ttt2 
table-retanned 
{ ntanned, acetone-ck 


hvdrated hide (control)*** 60 5 ‘ 0 


* On moisture-free ntent of the le 


gen x 
{ of leather 


tanned specime 
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Evaluation of the Experimental Leathers.—-The epoxy-resin-tanned 
leathers had shrinkage temperatures of approximately 85° C., and the shrink- 
age was virtually quantitatively reversible, 1. e., the shrunken specimen 
recovered its original length when cool. Recovery was rapid in cold water 
and somewhat slower in air. Tanning with this resin resulted in a white 
leather which was not detanned by treatment with strong acid or alkali, 
boiling water, or acetone. 

Measurements as before were made of the weight and area of each tanned 
block and of thickness at locations ¢ and d (Figure 1.) Specimens No. 3 and 
No. 4 (Figure 1) were cut out with a die and thickness, stiffness, strength, 
and stretch of the specimens measured in the same manner as for specimens 
No. | and No, 2. Burst strength was measured at positions c and d. After 
testing, the specimens were combined by lots and used for chemical analysis. 
The specimens were ground in a Wiley mill (10-mesh screen) for determina- 
tion of the total nitrogen (5), total ash, chromium, and pH of the leather. 

Tables | to [V summarize the data collected. 


RESULTS AND DISCUSSION 


Dimensional Changes.—The weight, area, and thickness changes are 


recorded in Table | as ratios of the values for the tanned specimens to those 


for the raw acetone-dehydrated specimens. The weight increase or “pickup” 


by the epoxy resin or chrome tannage was approximately 15°, and by 
vegetable tannage, 48°). Retanning of epoxy-resin-tanned hide with chrome 
doubled the pickup, whereas vegetable retannage resulted in a combined 
pickup of 70%. Vegetable retanning the chrome leather increased its weight 
by 51° (on the raw hide basis). The yield calculated from the gain in weight 
agreed remarkably well with that calculated from the nitrogen content. 

The area of every block was decreased by tanning. For tannages with the 
epoxy resin and chrome the area decrease varied from 13 to 17% of the un- 
tanned acetone-dehydrated area. For vegetable tannage the decrease was 
only 7°. Vegetable retannage of either the resin- or chrome- tanned leather 
resulted in an area comparable to that of straight vegetable tannage. 

lanning increased the thickness of the blocks. The increase was from 3 
to 6°, on the raw acetone-dehydrated hide basis, for the epoxy-resin tannage; 
7°, for chrome tannage; 10% for vegetable tannage; and 12°7 for vegetable 
retannage of either epoxy-resin or chrome-tanned skin. 

Boiling the epoxy-resin-tanned specimens in water for 1 minute had no 
effect on weight, area, or thickness. 

Stiffness in Flexure.—_As shown in Table II, tanning increased stiffness 
in every case, as might be expected considering the soft nature of the acetone- 
dehydrated hide and the fact that the tanned pieces were dried without any 


mechanical working. Tanning with the epoxy resin increased stiffness in 
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TABLE II 


STIFFNESS IN FLEXURE* 


pecimen Cut Parallel Specimen Cut Perpendicular 
to Backbone Line to Backbone Line 


Tanned Ratio Ratio 
I r/R Tanned r/R 


129 291.3 26 146.6 

128 376 93 130 

174 301 73 173 

139 286 2.05 170 

150 330 Z 148 

Rx 148 7 93 

118 290 .8 } 146 
159 127 160 2 141.2 
163 2 126 192 126.7 178 
141 104 156 99 149 
ed in a Tinius Olsen Tester, 10° deflection, 1l-inch inch-pound load. Spe 


I cimen 1 cm. wide 


in kilograms per square contimeter 


lentification of the tannages of the various lots, s 


flexure values 100% or more as compared to 41° for vegetable and 13°; 
for chrome tanning. 

Since the untanned specimens were uniformly distributed over the side, 
they provide information on the variation of stiffness at different locations 
on the acetone-dehydrated hide, as well as the difference in stiffness between 
specimens cut parallel and perpendicular to the backbone. Specimens cut 
parallel to the backbone, were, on the average, 1.14 times as stiff as those 
cut perpendicular, but since the signif :ance level is 6%, this difference 
would usually not be considered significant. There was a highly significant 
difference (0.1 ©, level) between stiffness values for the various blocks. 
Those at the neck location were quite stiff as compared with those in the 
remaining area. Stiffness decreased towards the tail to an area above the rear 
break, then increased slightly near or at the tail. It also dex reased trom bac k- 
bone to belly as a rule, although there were columns in which there was little 
change or even a partial reversal of this order. 

An interesting point with regard to direction of test of the tanned speci- 
mens is that all the epoxy-resin-tanned lots were stiffer in the direction parallel 
to the backbone than in the opposite direction, whereas the chrome- and 
vegetable-tanned lots including the epoxy-resin-tanned lots retanned with 
vegetable or chrome, were stiffer in the perpendicular direction 


Tensile and Burst Strength.—-Average tensile- and burst-strength values, 
as well as the strength ratios of tanned to raw skin, are given in Table III 


Tannage with the epoxy resin caused the greatest loss of strength, approxi- 
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TABLE II! 


\NSILE STRENGTH DATA 


Tensile Strength? 


Tanned 


132 
152.70 


103 60 


mately 40°, in tensile and 50% in burst. Vegetable tanning resulted in a 
10% loss of tensile and a 4°, loss of burst strength and chrome tanning in a 
20% loss of each. Increasing the proportion of sodium sulfate from 10 to 
15°) during the tanning with epoxy resin resulted in a further slight loss of 
strength. Boiling the epoxy-resin-tanned leather in water for one minute 
did not alter its strength 

Retanning the epoxy-resin-tanned leather with chrome resulted in a slight 
improvement in tensile strength but no essential change in burst strength. 
Vegetable retannage lowered the strength appreciably by either method of 
testing 

The correlation coefhcient, r, for the relation between tensile and burst 
strength was 0.92, showing that the two test methods measured essentially 
the same property. 


Stretch and Grain Crack. The data in Table IV show that all the tan- 
nages except chrome resulted in lowering of stretch (elongation at break) in 
comparison with the acetone-dehydrated stock. Chrome leather had the 
greatest stretch, the epoxy-resin-tanned leather the least, and vegetable 
leather was intermediate. Retanning with chrome changed the stretch 
values of the resin-tanned specimens only slightly, whereas retanning with 
vegetable tannin appreciably lowered them. 


\ previous publication (6) on sumac-tanned sheepskin skivers showed a 
very high negative correlation (r 0.97) between stiffness in flexure and 
stretch. In the present work the correlation coefhcient for tensile stretch and 


stiffness, which were measured on the same specimens, was -0.58. Although 
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TABLE IV 
lENSILE STRETCH AT BREAK AND GRAIN CRACK 


Stretch at Break 


R Tanned (T) % Stretch 


‘ 
at Grain 
Perpt Par.? Perp.? Crack 


49 8 
51.6 
48.4 
52.0 
47.4 
54.6 
33.4 
69 4 
56.6 


62.8 / 53.4 


21.7 
4 


ue > 
commu 


oN 


xm 


~_uuwe ww 
Nm 


x 


*lor identification of the various tannages, see Table | 

t Par. indicates specimens were cut parallel to backbone, Perp. that they were cut perpendicular 
{The average of stretch values parallel and perpendicular to backbone were used 

ti Expressed as ratio of etretch at grain crack to average stretch at break for the tanned specimens 


this is a signihcant correlation, it indicates only one-third common elements, 
and stretch 1s therefore not a good measure of stiffness. 

Table IV also shows the percentage stretch at grain crack and the ratio 
of this value to the stretch at failure for each lot. Crackiness of the grain 


decreased as the time of tanning with the epoxy resin was increased from one 


to five days. The material tanned for five days was almost equivalent to the 


chrome- or vegetable-tanned skin with respect to grain crackiness. All the 
retannages increased grain crackiness, as did tannage with the epoxy resin in 
the presence of 15°, instead of 10°, sodium sulfate. Boiling the epoxy-resin 
tanned specimens in water did not alter the grain crackiness. 


Light Fastness.— Stability of the epoxy-resin-tanned material to light was 
tested by exposing 2 specimens from each lot in a Weather-Ometer under 
dry conditions (7) and measuring reflectance for tristimulus green light after 
0, 6, 24, and 48 hours of exposure. None of the epoxy-resin specimens dark- 
ened; rather after 48 hours of exposure the reflectance had increased on 
the average from 73% to 75%. During this exposure the vegetable-tanned 
leather first darkened, then bleached; the average reflectance values were 


23.2, 12.5, 13.5, and 18.8% respectively for the 4 exposure times. 


Effect of Neutralization.— Since tanning with this epoxy resin was carried 
out in alkaline solution (pH about 10) it was of interest to determine the 
effect of neutralization on the properties of this leather, particularly its 
strength. Specimens of the leather were compared with those which were 
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neutralized in a sodium acetate-acetic acid buffer of pH about 5 prior to 
washing and drying. ‘The results showed that there was no statistically 
significant difference between the ball-burst strengths of the neutralized and 
unneutralized specimens. Neutralization resulted in slightly thinner speci- 
mens (significant at the 5 or 6%, level) and this caused slightly (but not sig- 
nificantly) higher burst values for the neutralized specimens when strength 


was calculated to unit thickness. The grain appeared to be somewhat less 
cracky after neutralization. 


SUMMARY 


Split steer hide was tanned with an epoxy resin, Epon 562, and the changes 
in the following properties evaluated: weight, area, thickness, stiffness, 
stretch, and strength. In addition to the absolute values for the various 
properties, the values after tanning were expressed relative to the corres- 
ponding values before tanning, the acetone-dehydrated hide serving as the 
basic reference material. For purposes of comparison chrome- and vegetable- 
tanned specimens were included 


Che weight and thickness gain and the loss in area resulting upon tanning 
with the epoxy resin were comparable to those noted with chrome tanning. 
The increased stiffness in flexure was considerably greater in the case of the 
epoxy-resin tannage than in the chrome or vegetable tannage. The epoxy- 
resin tannage also resulted in the highest loss in strength, a 40 to 50°, loss 
in tensile or burst strength as compared with 20 and 10°; loss respectively 
for chrome and vegetable tanning. Neutralization of the epoxy-resin-tanned 
leather (to pH about 5) did not significantly alter the strength data. Tanning 
with the epoxy resin resulted in lowering of stretch to a greater extent than 
did chrome or vegetable tanning. Crackiness of the grain decreased as the 
time of tanning with the epoxy resin was increased from one to five days. 
The five-day tanned material was approximately equivalent to the chrome- 
or vegetable-tanned materials with respect to grain crackiness. 


The leathers were all tested in the crust-dry condition. Ojling and finishing 
would be expected to improve considerably their phy sical properties, espec tally 
grain crackiness 


The leather obtained by tanning with the epoxy resin showed reversible 
shrinkage (Ts 85° C.). The properties discussed above were not significantly 
altered upon boiling this leather in water for one minute. The epoxy-resin- 
tanned material was capable of retannage with chrome or vegetable tannin, 


but no unusual change in these properties resulted upon such retannage. 
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THIRTY YEARS AGO 


From the November, 1926, number of this Journal 


The Council appointed a committee (J. 5. Rogers, F. S. Hunt, and W. kK \lsop “for 
the purpose of bringing the manufacturers of leather and the producers of shoes into more 
intimate contact in order to avoid the practice and employment of materials injurious to 
leather, and to enable the tanner to understand more clearly the character of leather de 


ired by the shoe manufacturer 


Mr. Fraser Moffat, President of the Tanners’ Council of America, urged that steps be 


taken by our Association to bring about a unification of methods of analysis used in the 


leather trade jon the international le vel |, and stating that in his opinion the time was ripe 


for such a move. [It still is.—Eprror| 


Papers in this issue included: “Notes on Animal Skin Fat", by George D. McLaughlin 
ind Edwin R. Theis; “The Sulfato-Hydroxo-Chromi-Collagen Complex", by K. H. Gus 
tavson Follicular Mange Damage,"”’ by R. W. Frey; “The Nitrogen Content of Hide 
Substance,’ by Margaret W. Kelly 


Sir William Henry Perkin (1838-1907), whose memory is being honored internationally 
thi ear on the 100th anniversary of his discovery of the first synthetic dye, mauveine, 
during his lifetime enjoyed a particularly close association with the London Leather 
sellers’ Company, the family connection with this body going back to his grandfather, 


Thoma Perkin i idler ind harnessmaker by track 


The National Hide Association has announced the publication of Hides and Skins, a 


collection of articles by some 25 authors on various phases of the hide and skin industry 
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Use of the Thiohydantoin Method for the Determina- 
tion of the Terminal Carboxyl Amino Acids 
of Collagen 


C. Deasy* 


Department of Basic Science in Tanning Research 
Tanners’ Council Laboratory 
Cincinnati 21, Ohio 


ABSTRACT 


The thiohydantoin method for the determination of terminal carboxyl amino acids was 


applied to collagen. Glycine, alanine, and leucine (or isoleucine) were found and may be 


regarded as the terminal carboxyl amino acids of collagen (subject to the limitations of the 
method 


INTRODUCTION 


In recent work on the chemical structure of proteins a number of methods 
have been worked out for the determination of the amino acids which ter- 
minate the peptide chain, either at the free carboxyl end (C-terminal) or 
at the free amino end (N-terminal) (27). Since each of the methods is subject 
to limitations, it is necessary to determine the terminal amino acids of a 
given protein by a number of methods. 

In some cases, a number of C-terminal and N-terminal amino acids have 
been found for a single protein, a fact which indicates that the protein con- 
sists of more than one peptide chain (11). Where the number of C-terminal 
amino acids of a protein differs from the number of N-terminal amino acids, 
it has been suggested that the protein chain may, through linkages at dibasic 
or at dicarboxylic acids, occur in the form of a T or a 6. With a number of 
proteins, no C-terminal or N-terminal amino acid can be detected. Up to the 
time of the present study collagen belonged to this latter class**. 

Using the dinitrophenyl method, Bowes and Moss (2) and Grassmann and 
Hormann (15) were unable to detect any N-terminal amino acids. With the 
original thiohydantoin method of Schlack and Kumpf (25), Grassmann and 
Hormann were also unable to detect any C-terminal amino acids in collagen 

Bowes and Moss (2) have suggested a number of possibilities to explain 
their results: The collagen molecule may be extremely long, so that the 
terminal amino acids would be present in such small amounts that they 
could not be derected by the usual methods; the terminal groups may be 
masked by other non-amino acid moities; the terminal amino acids may be 
inaccessible to the reac ting molecule because of steric effects; or the collagen 

*Ernest Gries Fellow 

**in a review article, Fraenkel-Conrat (11) interprets the work of Grasemann and co-workers (13, 14, 16 


as indicating the presence of glycine and alanine as C-terminal amino acids of collagen 


However nm the 
i) papers the authors do not draw this conclusion, Thi 


point will be discussed later in this paper 
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molecule may be cyclic. Grassmann (13) also has concluded that the peptide 


chains of collagen are very long, and that perhaps they constitute the full 
length of the fiber as practically endless molecular chains. 

Since the establishment of the presence or absence of terminal groups is 
vital for the elucidation of the structure of collagen, a reinvestigation of this 
problem was decided upon. For the determination of the C-terminal amino 
acids, the method of Baptist and Bull (1), slightly modifed, was used. This 
procedure, although based on the same reaction, differs from the thiohydantoin 
method used by Grassmann and Hormann (15), especially in the fact that 
acetylation (instead of benzoylation) of the protein is the initial step. 

lhe Baptist and Bull thiohydantoin method is based on the reaction of 
ammonium thiocyanate with the carboxyl-terminal amino acid of an acetylated 
peptide chain to form a thiohydantoin. This protein derivative is then hydro- 
lyzed in acid solution to the amino acids and the free substituted thiohydan 
toin. The mixture is taken up in a buffered solution, from which the thio- 
hydantoin is extracted with ethyl acetate. The thiohydantoin is then hydro 
lyzed in alkaline medium to the amino acid which was the original C-ter- 
minal amino acid of the protein. 


(CH,CO), 0+ 
CRH JOH > ( 1, CONH:CRH:-CO N 
CH,;COOH + | 

NH4SCN 


It can be seen from the equation that a nitrogen atom alpha to the free 
carboxyl group is necessary for the reaction, and that therefore non-terminal 
dicarboxylic acids will not interfere (18) 

Paper chromatographic methods were used to identify the amino acids 
Preliminary experiments were carried out with glycyl-leucine, in order to 
check the present modification of the method. 


EXPERIMENTAL METHODS 


Collagen and Gelatin Preparations. [he six collagen preparations 
were: (a) steer hide corsum squares (1/4"’ x 1/4") prepared by a modiheation 
ot the method ot Jean Jacobs lancous 21 all extractions with organi 
solvents were carried out at room temperature instead of at higher tempera 


tures); (6) steer hide corium collagen (100 mesh), prepared in this laboratory 
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by Highberger (20); (c) a second Highberger preparation, similar to the 
previous one, but not sieved; (d) a collagen preparation supplied by Armour 
Laboratories and prepared according to the method of Veis and Cohen (30); 
(¢) collagen sutures prepared by Schmitt (26), cut into l-inch lengths; and 
f) kangaroo tail tendon supplied by Davis and Geck, Inc., Brooklyn, N. Y. 
as received by suture manufacturers), cut into l-inch lengths. 


The gelatin was Eastman “Purified Calfskin Gelatin’, with an isoelectric 
point of 4.71 


Experimental Procedure..-With glycyl-leucine, the only departure 
from the Baptist and Bull procedure (1) was in the alkaline hydrolysis, 


which was carried out by heating the solution with excess barium hydroxide 
for 24 hours on a steam bath. 


The following proc edure was used for each of the protein preparations. 
To 1 g. of protein, sufficient acetic anhydride-glacial acetic acid mixture 
(9:1 V/V) was added to cover the solid completely (6 to 10 ml.). Ammonium 
thiocyanate (114 mg.) was then added, and the mixture was allowed to stand 
for 24 hr. at room temperature. With one collagen preparation (squares) a 
more drastic set of reaction conditions (34°C. for 51 days) was also tried; 
the results did not differ from those obtained under the usual conditions. Six 
ml. of 20%, HCl was then added and the mixture was heated at the boiling 
point for | hr. The solution was evaporated to dryness, and the excess acid 
was removed by adding water and again evaporating to dryness. The residue 
was taken up in 30 ml. phosphate buffer (pH 6.5). If necessary, sodium 
hydroxide solution was added to bring the pH of the solution back to 6.5. 
‘| he solution was then extracted with ethyl acetate, the extract was evaporat- 
ed to dryness, and an alkaline hydrolysis was carried out on the residue by 
the procedure previously described. The hydrolysate was then worked up 
according to the original Baptist and Bull method. 


A blank which did not contain protein was carried through the procedure 
to establish that no artifacts were produced. The final solutions obtained 
were stored at -20° F. prior to chromatography. 


Identification of the Amino Acids by Paper Chromatography. 
lo identify the amino acids obtained, the final solutions resulting from the 
preceding procedure were chromatographed on Whatman No. | filter papel 
by the usual ascending one- and two-dimensional methods (31), and also by 
the Rockland, Blatt, and Dunn test-tube procedure (24). The two-dimension- 


al chromatograms were run with n-butanol-acetic acid-water (4:1:5— upper 
layer) and with pyridine-water (80:20) as the solvents (12). For the one-di- 


mensional work, the following solvents were also used: n-propanol-water 
(1:1), n-propanol-water (9:1), phenol (saturated with water) (24), and 
pyridine-isoamyl! alcohol-water (10:10:7) (12). 
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The positions of the amino acids on the papers were shown by dipping the 


papers in ninhydrin solution (0.2%, in acetone) (29). Since the solutions of 


amino acids produced in the reactions were very dilute, sufhicient color with 
the ninhydrin could be obtained only by using an initial application on the 
chromatographic paper of 5 to 10 drops. 


The solutions of the unknown amino acids were checked directly against 


every amino acid known to occur in collagen except hydroxylysine. This 


amino acid was excluded on the basis of the Ry values published in the 
literature (8). 


RESULTS AND DISCUSSION 

The results of the preliminary work with gly« yl-leucine showed that the 
present modification of the Baptist and Bull method is satisfactory. 

With the first collagen preparation (corium squares) three amino acids 
were identifed by paper chromatography: glycine, alanine, and leucine (or 
isoleucine). In view of the fact that ninhydrin-positive substances other than 
amino acids might possibly occur in the solution, the method of Crumpler 
and Dent (7), which distinguishes « -amino acids from other ninhydrin- 
positive substances, was carried out on the solution. The results showed that 
all three ninhydrin-positive substances were x -amino acids. Some of the 
implications of these findings will now be discussed. 

In any of the methods for determination of the terminal amino acid of a 
protein, the reagent will react not only with the terminal amino acid of the 
protein under study, but also with the terminal amino acids of any protein 
impurity or peptide impurity present in the preparation. If the impurity is 
of approximately the same molecular weight as the protein and is present in 
only small amounts, it is unlikely that the small amount of terminal amino 
acid that the impurity contributes will be detected and reported as C-terminal 
amino acid of the protein. However, if the impurity is of much lower molecu 
lar weight than the protein, then it will contribute relatively more in the way 
of C-terminal amino acids; therefore, there is a possibility that the C-terminal 
amino acid of the impurity may be reported as a C-terminal amino acid of 
the protein. 

Since collagen is of high molecular weight compared with many other 
proteins, and since it is difhcult to purify, it was necessary to ascertain that 
the three amino acids found did not arise from Impurities in the collagen 
preparation. 

If one collagen preparation contains a particular impurity, then it seems 
unlikely that another collagen preparation, obtained from a different biologi 
cal source and purihed by a different proc edure, would contain the same 
impurity. Therefore, any C-terminal amino acids arising from impurities 
should vary from one collagen preparation to another, while the C-terminal 
amino acids of collagen itself should be found in all collagen preparations*. 


er : mit icids of r, a ich dif 
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Accordingly, the C-terminal amino acids of five more collagen preparations 
were determined: two Highberger preparations, a Schmitt suture prepara- 
tion, the Armour Laboratories preparation, and kangaroo tail tendon. With 
each of these collagen preparations, the same three C-terminal amino acids 
were found: glycine, alanine, and leucine (or isoleucine). Hence it can be 


concluded that none of the three C-terminal amino acids arises from an im- 
purity in the collagen. 


[here is some evidence that, in the conversion of collagen to gelatin, no 
peptide bonds are broken (19). If this is true, then gelatin would be expected 
to have the same C-terminal amino acids as collagen. When the Baptist 
and Bull method was applied to Eastman calfskin gelatin, the C-terminal 
amino acids were found to be identical with those previously obtained with 
the collagen preparations. Grassmann (15), using the original Schlack and 
Kumpf thiohydantoin method, has reported that he found glycine, alanine, 
and threonine as C-terminal amino acids of gelatin, together with minor 
amounts of other amino acids. Two of these amino acids, glycine and alanine, 
agree with those reported here The third amino acid which he reports, 
threonine, cannot be directly detected by the modification of the thiohydan- 
toin method used in the present study. Minor amounts of amino acids could 
not be detected by the present method, as the three amino acids found were 
already at the limits of identihcation 


It should be noted that each of the methods available for the determination 
of terminal amino acids has very definite limitations. The Baptist and Bull 
modification of the thiohydantoin method fails to detect lysine, arginine, 
glutamic acid, and aspartic acid, when they occur as C-terminal amino acids. 
Hence these four amino acids have not been definitely excluded by this study 


as possible C-terminal amino acids of collagen or of gelatin. Furthermore, 


during alkaline hydrolysis, serine is converted into alanine, glycine, pyruvic 


acid, and ammonia, and threonine is converted into glycine and z -amino-n- 
butyric acid (1, 9). 

Since an alkaline hydrolysis is used to convert the thiohydantoin to the 
free amino acid in the last step of the Baptist and Bull method, it is possible 
that the glycine and alanine found in the final solution might have been 
formed during this hyrolysis, and that the original C-terminal amino acids 
were actually serine and threonine. In order to attempt to settle this point, 
an investigation was made of the other products which would be expected to 
be formed if serine and threonine had decomposed: ammonia, pyruvic acid, 
and « -amino-n-butyric acid. 

If ammonia had been formed, it would have been volatilized from the hot 
alkaline solution; therefore, absence of ammonia from the solution cannot be 
taken as an indication that it was never present. The final hydrolysates were 
also tested for pyruvic acid (10) and gave positive results. However, although 
a water blank gave negative results, the blank which had been run through 
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the entire Baptist and Bull procedure gave a slight positive test. Hence, the 
positive results obtained with the test solutions are inconclusive. 

The Ry values for « -amino-n-butyric acid given in the literature (8) do 
not check with any of the values for the amino acids found in the solutions 
Hence, this amino acid was not formed during the alkaline hydrolysis. 

Therefore, it can be concluded that the gly cine does not originate from a 
C-terminal threonine residue, but that the possibility has not been ruled out 
that the alanine and the glycine may originate from a C-terminal serine 
residue. The original C-terminal amino acids of collagen and gelatin may 
possibly be, then, serine and leucine (or isoleucine), rather than glycine, 
alanine, and leucine (or isoleucine). Further studies, using other methods of 
determination of C-terminal amino acids, are being carried out to elucidate 
this point. 

There is some indirect evidence to support the conclusions of this study 
that collagen has more than one C-terminal amino acid, and, therefore, 
possibly more than one peptide chain. The physical data are interpreted as 
indicating that collagen has a multi-chain helical structure (6, 22). Cowan, 
MecGavin, and North (4) have recently interpreted the X-ray diffraction 
data on collagen in terms of a 3-chain coil in which the 3 peptide chains may 
differ in amino acid composition. 

There is also indirect chemical evidence to support the conclusion that 
glycine and alanine are C-terminal amino acids of collagen. One method of 
determining C-terminal amino acids involves esterification of the free cat 
boxyl group, followed by reduction of the esterhed protein with lithium boro 
hydride. This reducing agent is presumed to reduce esters (but not free acids) 
to the corresponding alcohols. After hydrolysis of the reduced product, the 
former terminal carboxyl amino acids are identihed in the hydrolysate as 
amino alcohols (3 Grassmann (13) found that unesterified collagen was 
reduced by lithium borohydride; from the hydrolysate of the reduced deriva 
tive, the amino alcohols corresponding to glycine and alanine were obtained. 
Since the reaction occurred with collagen which had not been esterihed, 
Grassmann concluded that glycine and alanine take part with their carboxy! 
groups in ester linkages, or in other easily reducible linkages*. 

It is possible to draw still another conclusion from these data of Grassmann, 
namely, that glycine and alanine occur as C-terminal amino acids of the 
peptide chains of collagen. However, this conclusion is not drawn by Grass- 


mann, and, in fact, he discusses the structure of collagen on the assumption 
that no N-terminal or C-terminal amino acid exists (13). On the other hand, 
Fraenkel-Conrat (11) has pointed out that the evidence from the reduction 


of collagen with lithium borohydride favors this conclusion. Grassmann’s 


work, therefore, may be taken as some evidence in support of some of the 


*Crawhall and Elliott (5) claim that lithium borohydride also reduces peptide bonds, and that collagen i 


therefore not necessarily an ester However, Grasemann (13) states that a reductive cleavage of peptide 
nkages by means of lithium borohydride would not be expected according to his experience, and has to he 
excluded in this case 
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conclusions of the present study. It should be noted, that, even if C-terminal 
glycine and alanine are esterified, they would be picked up as end groups by 
the present modification of the thiohydantoin method (28). 

Other methods of determination of the C-terminal and of the N-terminal 
amino acids of collagen are being investigated. 
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Che chrome tanning process for tanning hides and skins through the action of a metallic 
salt was invented by Augustus Schultz of New York City who filed patent papers on May 
31, 1883. He was granted patents No. 291,784 and No. 291,785 for “‘tawing"’ hides and 
kins on January 8, 1884 It enabled leather to be tanned thinner and stronger than 


by vegetable tanning 


Famous First Facts, Joseph Nathan Kane. New York: The H. W. Wilson Co., 1950 


Chrome tanned leather successfully marketed was produced in 1890 by Robert Herman 


Foerderer of Philadelphia, Pa., who devised a method by which the fibrous and gelatinous 
matter in the natural article could be prepared to receive these tanning agents, then another 
method to overcome the brittle effect He registered his trademark, a horseshoe with 


seven nails, each nail standing for a letter of his trade name “Vici Kid” 


Famous First Facts, Joseph Nathan Kane. New York: The H. W. Wilson Co., 1950 


Leather tanning in America is credited by many to the American Indian The first 


of the known white tanners was Experience Miller who came to Plymouth, Mass. in the 


Ann" in 1623 


Famous First Facts, Joseph Nathan Kane. New York: The H. W. Wilson Co., 1950 





NITROGENOUS COMPONENTS OF HIDES AND SKINS 


Studies of the Nitrogenous Components of Hides 


and Skins 


1.—The Influence of Initial Processing on Freshly 
Flayed Cattle Hides* 


F. L. DeBeuKkeLagr and E. P. Marpacu 


American Meat Institute Foundation 
The University of Chicago 
Chicago, Illinois 


ABSTRACT 


\ method for preparing reproducible hide samples in a highly subdivided state is describ 


ed. The procedure employed in separating the nitrogenous components of hides into five 


fractions and in quantitative assay thereof is given for both the fresh and the cured 


The chief difference found between a brine-cured and a green-salted product is that 
the latter contains approximately six times 
does the brined sample 


state 


more non-protein nitrogen material than 


INTRODUCTION 


kor many years knowledge of changes occurring in hides and skins during 
the so-called curing period was limited chiefly to the observed weight changes 
that these tannery raw materials undergo when treated with salt. 

So far as we are aware, Rosenthal (9) was the first to extend our knowledge 
in this field. In recent years studies by Roddy and associates (1, 2, 3) on the 


presence and distribution of globular or heat coagulable proteins, and the 


effect of their removal to various degrees on the quality of subsequently 
produced leather, marked the first extended study of the changes produced 


in the protein moiety of fresh hides resulting from curing and subsequent 


tannery beamhouse processing. More recent work by Jean Jacobs Tancous 


+, 5, 6), Stubbings (7), and Kritzinger (8) on the separation of hide proteins 
into fractions on the basis of differing physical and chemical properties has 
contributed significantly to basic knowledge of these materials. 
Chis paper constitutes a preliminary report of the initial stage of a long- 
range hide research program at the American Meat Institute Foundation** 


PREPARATION OF SAMPLES 


In planning for this long-range research program on hides and _ skins, 
it Was necessary to adopt a definite routine for the selection and preparation 
of hide and skin samples since no single animal could furnish all the stock 
required over this extended period. One of the main considerations was the 


reproducibility of the material both in respect to physical form and chemical 
composition 


*Presented at the Fifty-se 
‘+e 


cond Annual Meeting, Mackinac Island, Michigan, J 


ine 19, 1956 
ported by members of the American Meat Institute producing hides and ! 


k 
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lo solve the composition factor we made use of the information developed 


recently at the Cincinnati Laboratory on the positional composition of fresh 
and cured steer hides (6). In view of these findings, cowhides, free of brands 
and weighing about 80 pounds, were sampled by cutting strips from the double 


bend area, 24’’ x 6’’, starting seven inches from the tail root and two inches 


from the backbone line. 

The first hide selected for this study was of October 3, 1955 takeoff, and was 
sampled promptly after flaying. The second hide of April 3, 1956 takeoff 
was cut down the backbone line into sides. The right side was cured in 
freshly sterilized saturated brine along with several hundred whole hides 
for the usual overnight period and then held in pack without further salting 
for approximately six weeks. The left side was green salted ina pack that was 
closed for about eight weeks. 

The hide strips were then hand fleshed and the hair removed by first 
clipping and then shaving with a safety razor. Cured hide samples were 
more difficult to shave clean than fresh ones. The fleshed and shaved strips 
were then cut into 8” x 6” pieces and their relative positions in the original 
hide were indicated by suitable means. The pieces were then placed in 
freezer bags and held in a sharp freezer until needed. 

lo achieve the condition of reproducible physical form, the 8” x 6’ frozen 
pieces were thawed as required, cut into narrow strips, and diced into pieces 
approximately ly cm. on the edge. The diced pieces were then placed na 
suitable quantity of liquid nitrogen in Dewar bottles to freeze and harden. 
During this chilling period, dry-ice blocks were ground fine in a Wiley Mill 
equipped with a 10-mesh screen. The mill was then chilled to as low a tem- 
perature as room conditions permitted by packing the grinding chamber, 
feed, and discharge units with this finely ground dry ice. The frozen hide 
pieces having a temperature of the boiling point of liquid nitrogen (-196° C.) 
were fed in small portions to the feed hopper of the mill, preceded and followed 
by a teaspoonful of ground dry ice. 

The discharged mixture of finely shredded hide and dry ice was trans 
ferred from the collecting bottle to a large capacity screw-cap jar as often as 
required. After the grinding operation was completed the mixture was re 
turned to the sharp freezer where the carbon dioxide was permitted to eVvap- 
orate and escape from the loosely capped container. When free of solid CO,, 
the jar was tightly closed and the contents well mixed. As needed, samples 
for analysis were drawn from the container and transferred to weighing 
bottles without removing the former from the freezer. 


METHODS 


As Figure 1 shows, a 5-8 gram sample of shredded hide was extracted with 
hve volumes of 10°, NaCl, containing a preservative (‘“Roccal”’) 1-10,000 


at 8-10°C. for 24 hours with continuous shaking. The solids were removed 
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Schematic Representation of Hide Practionation 


Twice extract 5-8 grams shredded 
hide with 10% Nacl for 2) hrs. at 
68-10° C, with continuous shaking 


Residue Filtrate 
éxtract with 4 Sat. Globular & non-protein 
Lime Nitrogen 


Residue Piltrate 
Twice extract with 


0.1% HCl for 2 hrs. Lime Soluble Proteins 
at 85° cs. 


Residue Filtrate 


Keratin - Zlastin “ollacen 


FIGURE 1.—Schematic representation of hide fractionation 


by means of centrifuging and decanting the supernatant through glass wool. 
This extraction and separation was again repeated on the solids. After the 
second extraction the solids were washed three times with 10% NaCl. The 
two filtrates and washings were combined and diluted to 100 ml. This 


fraction contained the salt-soluble protein and non-protein nitrogen. 


Ten mil. aliquots were assayed for nitrogen and 20 ml. aliquots were 
treated with 4 ml. of 20°, trichloroacetic acid and heated to 60° C. for one- 
half hour to coagulate proteins. The precipitated proteins were filtered on 
hilter paper. The precipitate and the filter paper were washed three times with 


10 ml. of 3.8°% trichloroacetic acid. The filtrate and washings were combined 
and assayed for nitrogen (non-protein nitrogen). 

The solids remaining after the 10% salt extraction along with the glass 
wool plug were treated with five volumes of one-half saturated lime solution 
at 8-10°C. for 24 hours with continuous shaking. Again the solids were re- 
moved by centrifuging and decanting the supernatant through glass wool. 
The solids were washed three times with one-half saturated lime. The filtrate 
and washings were combined and diluted to 100 ml. (lime-soluble proteins). 

The residue from the lime extraction was then treated with 400 ml. of 
0.1% HCI for two hours at 85°C. with intermittent stirring. The supernatant 
was decanted through glass wool while hot. The remaining residue along with 
the glass wool plugs was again treated with 100 ml. of 0.1% HCl for one hour 
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at 85°C. with intermittent stirring. The residue was separated from the super- 


natant by decanting through glass wool. The residue and glass wool plug were 
washed three times with hot distilled water. The two filtrates and washings 
were combined and diluted to one liter (collagen fraction). 

The residue along with the glass wool plugs was transferred quantitatively 
to a 100 ml. Kjeldahl flask and was digested with 5 ml. each of concentrated 
sulfuric acid and 30%, hydrogen peroxide (keratin-elastin nitrogen) 


Two aliquots of all fractions were taken to yield nitrogen in the range 
of 0.4-2.0 mg. Digestions were performed in a 30-ml. micro-Kjeldahl flask 
containing 2 ml. of concentrated H,SO,, with the exception of the non-pro 
tein-nitrogen and keratin-elastin nitrogen For these fractions 100-ml. 


Kjeldahl flasks were used. 


Three-hundredths normal base and acid solutions were used to trap and 
titrate the ammonia released. 


RESULTS AND DISCUSSION 


Table I shows the analysis of the experimental hide samples which were 
fractionated. This analysis was necessary for calculating the amount of 


nitrogen in each fraction on a moisture-, fat-, and salt-free basis to make 
each fraction more comparable. 


TABLE | 
ANALYSIS OF EXPERIMENTAL HIDE SAMPLES 


Moisture 59.30% 
Fat 8 .07° 


Total Ash 0.90% 
Salt 0 41°, 
Total Nitrogen § 530 


In using this low temperature method of shredding the hide sample there 
is only a 0.50% moisture increase and the 10°, salt-soluble protein fraction con 
tains not more than 0.032 g. of collagen per 100 g. of wet hide weight (assayed 
by a hydroxyproline method) (10). In a previous experiment a hammer mill 
plus dry ice was used and the 10%, salt-soluble protein fraction contained 
2.28 g. of collagen per 100 g. wet weight of hide. This indicates that some of 
the collagen, when ground with dry ice in a hammer mill, is converted into 
gelatin due probably to local heating. However, the 0.032 g. of soluble 
collagen in the samples which are ground in the Wiley Mill with liquid 
nitrogen and dry ice may represent something like “‘tropocollagen” or “‘pro- 
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collagen” and not heat-converted collagen. This point will be studied in the 
future. 

In Table II are listed the results for three different hide samples. All three 
samples were run in triplicate with the greatest average deviation being 
+ 0.31%. This was for the keratin-elastin fraction of the fresh hide. 


TABLE II 


RECOVERED NITROGEN DISTRIBUTION AS PERCENT OF 
POTAL NITROGEN INITIALLY PRESENT 


Saturated 
Brine 
Uncured Cure 


Nitrogen Fractions Fresh 


Non-protein (NPN i .23° 0). 24° 
10% NaCl Soluble (less NPN) 2.80¢ 2 .79¢ 
Half-saturated Lime Soluble 1. 00° 1.18° 
Acid Hydrolysate 89 61% 93 41° 


Elastin-Keratin Residue 3.85% » 58% 


Total Nitrogen Recovered 98.49%, 100. 20° 


The brined sample and salted sample are paired samples from correspond- 
ing locations on the right and left sides of the same hide and so are directly 
comparable. However, the fresh sample is from a different animal and is not 
directly comparable. Figure 2 shows the results obtained when plotted on the 
basis of 100 parts of collagen. While the total nitrogen recovered from the 
fresh and cured specimens is practically the same, there are differences in the 
keratin-elastin fraction and the non-protein nitrogen fraction. The high 
amount of keratin-elastin in the fresh sample may be due to the fact that it is 
from a different animal and from a different location (backbone) than the 
other two samples. 

The greatest difference between the paired brine-cured sample and the 
salted sample is in the non-protein-nitrogen fraction. There is about six 
times as much non-protein-nitrogen in the sample that was salted as in the 
sample that was brined. 

It would appear that this method of fractionation is quite precise. For 
example, triplicate determinations of the collagen fraction in the fresh 
sample gave 15.55, 15.63, and 15.67 g. N/100 g. protein when 7.4, 8.3 and 
9.2 g. (wet weight), respectively, were assayed. Also, Stubbings (7) has shown 
that these various fractions consist of nitrogenous components having dis- 
tinctly different properties. 

In the future, we plan to analyze each fraction for homogeneity using 
such techniques as ultracentrifugation, electrophoresis and paper-electro- 


phoresis. Also, work is under way whereby a strict comparison may be 
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% KERATIN-ELASTIN, 
COLLAGEN es 
GLOBULAR Z 
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N.P.N. & 


BRINE D SALTED 


FIGURI 


Distribution of nitrogen fractions in hide 


fraction is percentages ol col 
lagen fraction 


obtained between the fresh and cured state of the same hide, whether it be 


cured in saturated brine or by green salting. 


SUMMARY AND CONCLUSIONS 


\ method has been devised whereby hide samples in a very highly sub 
divided state can be obtained without significant alteration of the natural 
condition of the protein or other components of the original product 

A method of fractionation of hide samples is described which to date 
produces five fractions with a recovery of the total original nitrogen equal 
to 99.997, with an average deviation of 0.6%. 

Results thus far show that a green-salted sample contains six times more 


protein-nitrogen than does a brine-cured sample and that no essential differ- 
ence exists between the other fractions. 
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DISCUSSION 


Dr. Ropert M. Lotiar (Tanners’ Council Research Laboratory): I think 
we should all feel grateful to Messers. Marbach and DeBeukelaer for their 
work. Certainly we need more information on the composition of cured hides 
and of the original hide from which these cured hides come. Any information 
of this kind that we can secure will certainly help us in understanding the 
process of curing, and in understanding the hide which we must subsequently 
convert into leather. 

There was one particular aspect of the work, on which we might think a 
little bit further. Before we do, I should like to review for you a little of the 
discussion that went on in the Raw Stock Evaluation Committee, where it 
was pointed out that the freezing of hide portions prior to their extraction 
changes the proportion of protein which can be extracted. 

| wonder particularly what Dr. Marbach’s thoughts might be on this 
question—-of whether the salt extractions were removing in the two extrac- 
tion periods all of the salt-extractible nitrogen, or whether some of that 


might be carrying over into the so-called lime-soluble fraction, or perhaps 
further into the fractionation procedure. 


Dr. Marsacu: Essentially you have two problems. One is the fact that 
freezing decreases the concentration of the soluble collagen. This we have 
not investigated, but we hope to, or will have to, in the near future. But ina 
way this is a step in the right direction because we really do not want any 
collagen in our 10°; salt-soluble fraction. 


With regard to getting a complete separation of the soluble proteins in 
two 24-hour trial periods, we broke this up into two periods, one for 24 hours 


and another for 24 hours, in assaying the amount of soluble nitrogen. Essen- 
tially we had about 95°7, recovery in the first 24 hours. Mavbe our 48 hours 


is a little too long, but as I say, this is a preliminary report, and we have not 
thoroughly investigated each step. 


Dr. Byorksten: Dr. Marbach, | was very much interested in your 
procedure. In the separation of the collagen from the elastin fraction you 
used a temperature of 85° C. with 0.1% HCl. Do you find any appreciable 
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hydrolysis or degradation of collagen at that temperature in that acid so- 
lution? 


Dr. M ARBACH: | ndoubtedly there isa lot, but since we do not precipitate 


with any particular agent like 30°, trichloro-acetic acid or tannic acid, we 
just consider all that is soluble in that fraction to be collagen. 

| attempted once to assay this fraction for collagen by the hydroxyproline 
method and came out with 85°, collagen, with an error of about 20%. We 


are not sure it is all collagen, but we are not really worried if the collagen is 
degradated. 


Dr. Lottar: In that regard, what hydroxyproline factor did you assume 
for converting it to collagen? 


Dr. Marsacu: I think | used 14%. 


SHOES 


However worn and full of holes the soles may be, if the upper leathers are 


soundly mended, and the stitching firm, the soles may 


whole, or 
be covered with gutta percha, 
and at a very small expense the shoes will be fitted for a new term of service. We have 
seen shoes, in appearance not worth carrying home, made quite sound and respectable, 
and to serve many months in constant wear, by being thus soled for the outlay of a few 
pence Thin shoes that have been worn only in-doors, and which are laid aside on account 
of the tops being shabby, perhaps worn out, while the sewing is sound, may be made very 
tidy by covering with woolen cloth, or with a bit of thick knitting, or platted list, stitched 
on as close as possible to the regular seam I have seen a pair olf boots covered with black 
jean so neatly that without very close inspection they might easily be mistaken for new 
boots bought ola regular maker This is surely better than wearing them in slatternly 


holes till they drop off the feet and are thrown away as good for nothing 


The National Encyclopaedia of Business and Social Forms 
J. D. McCabe. Boston: E. W. Sawyer & Co., 1882 


INDIA-RUBBER VARNISH FOR BOOTS 


Dissolve half an ounce of asphaltum in one ounce of oil or turpentine, also dissolve a 
quarter of an ounce of caoutchouc in two ounces of mineral naphtha. The two solutions 


are to be mixed before application 


The National Enc yclopaedta of Business and Social Form 
}. D. McCabe. Boston: E. W. Sawyer & Co., 1882 





NETWORK STRUCTURE OF ELASTIN 


Discussion of the Network Structure of Elastin in the 


Grain Layer of Cattle Hides* 


De. Rosert L. Srussincs (Lehigh University): The work that has been 
presented to us in this paper indicates a much more careful examination of 
the nature of the grain than we have seen before. Most of the previous work 
has either been histological studies of the cut sections or work of a similar 
nature on the whole grain area, or about half of it. The careful splitting that 
was done here enabled the authors to see very definitely where the elastin 
material is. 

A few questions occur to me, since we at Lehigh have been involved in 
work of this nature for some time. I wonder if you would like to discuss the 
evidence that the material, itself, is elastin? We call it that, certainly, and 
| am not arguing with you about it, but | just hope that you have better 
evidence than | have. 


De. Merton: We do not have too much evidence that it is definitely 
elastin. The major evidence is the physical properties of the material. Elastin 
is a protein which, when wet, has almost an infinite elasticity, but, when 
dry, is very crisp and brittle. This is true of the grain membrane material 
and the elastin from it. The slices are very brittle and hard when dry, and 
very elastic when wet. 

We have the chemical evidence that it (elastin) is the one protein which 
is resistant to boiling in alkali. Now, in the procedure that we used, we did 
not boil the sample with alkali because we wanted to get the whole structure 
that we had described earlier (1) as the grain membrane. The hot alkali is 
used to take away a small amount of material, presumably carbohydrate, 
which is on the elastin as we obtain it. That slight amount of material is 
still on the fibers that compose the network that we are talking about today. 

We are sure that it (the network material) is not collagen, and does not 
contain any appreciable amount of collagen, because of the small amount 
of hydroxyproline that it contains. We have not made a complete amino 
acid analysis of the material, but we do anticipate making a large scale 


analytical study to compare this type of material with the typical elastin 
from the ligamentum nuchae. 


Dr. Sruspsincs: Did you try tryptic digestion of the various layers after 
they had been cut from the skin, and after the collagen had been removed? 
| am curious in this respect since there is always the question about whether 
there is a different kind of material present in the top layers compared 

*The paper to which this discussion pertains was presented at the Fifty-second Annual Meeting, Mackina 


Island, Michigan, June 19, 1956, and was published in the September issue of this Journal, pp 469-479 I 
thor { the paper were Edward F. Mellon and Alfred H. Korn 
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perhaps with the bottom, or whether this is all a homogeneous type of material 
that reacts the same way. 


Dr. Metron: We have not tried it (tryptic digestion) on the individual 
slices that we reported on today. We have digested the total amount of 
elastin obtained from the grain layer. 


Dr. Joun H. Hichspercer (United Shoe Machinery Corp.): Have you 
looked at this material in the electron microscope? 


Dr. Metton: No, we have not. If you care to look at some, we could 
arrange to send you some. 


Dr. Hichpercer: | should be glad to do it. One other question: | take 


if that the trypsin you used was pancreatin, not crystalline trypsin? 
Dr. Metron: It was Armour’s trypsin. 
Dr. Hichpecer: But not crystalline? 
Dr. Metton: No. 
Dr. HichBperGcer: You have not tried elastase? 


Dr. Metton: Not as vet. 


Dr. Wittiam T. Roppy (Tanners’ Council Laboratory): | would like to 
add to the discussion from this standpoint: we had occasion to test a similar 
type of procedure, in which we used merely water at whatever pH value the 
stock happened to have, on bated stock from which the elastic tissue pre- 
sumably had been completely removed. When using this procedure, and 
cooking the bated stock in a pressure cooker at 15 pounds pressure, we wound 
up with no residue whatever. We were not able to demonstrate any elastic 


tissue in the cross sections of this bated stock by the use of Weigert’s elastic 
tissue stain. 


Dr. Sruspsincs: This of course brings to mind the general problem that 


has been discussed in the literature for some time. There is a term known to 


all readers of the literature—‘‘reticulin’’—-which is supposed to mean a type 


of fibrous tissue binding together the fibers of the skin. It has always been 
very confusing to me as to whether or not this so-called reticulin is the same 
as elastin, or whether they are two distinct and different things. | think we 
are getting to a position where we can find out very shortly. | wonder if Dr. 


O'Flaherty would like to make comments about this? 


Dr. Frep O’Fianerty (Tanners’ Council Laboratory): | should like to 
say, in regard to the work that Dr. Mellon has presented, that when this 
work was in progress we were informed about it, and we have corroborated 


much of what he has reported to you here today 





602 NETWORK STRUCTURE OF ELASTIN 


As to what Dr. Stubbings has said: as an older histologist I would talk 
about reticular tissue. Today I would talk about pre-collagen as a material 
rather than as a reticular tissue. It is merely a precursor of collagen rather 
than a distinct entity. The basis that we had for distinguishing this material 
was its staining ability—the “silver-loving” characteristic of the reticular 
tissue. [That would be my comment on the distinction between the two. 


Dr. SELIGSBERGER (Quartermaster Research and Development Center): 
[ remember that Kiintzel (2) many years ago decided this question of the 
existance of reticulin in skins of hides in a negative sense. He proved that 
there is no reticulin, and what had been thought to be reticulin is all elastin. 


Dr. Srupsincs: The only confusion on that point seems to be that if a 
material is a precursor of collagen, of course it would not be alkali- and acid- 
resistant, as this material is. It is very difhcult to see how fiber could be formed 
which is alkali- and acid-resistant, and then become more fibrous, like col- 
lagen, and become acid- and alkali-soluble. 


Dr. O’FLanerty: Reticular tissue as such is not what he (the author) is 
talking about. When I speak of it, | think of that which is predominantly in 
the corium, interspersed between the collagen fibers, and it has none of the 


distinctive properties of elastin from the standpoint of histology or micro- 
chemistry. 


Dr. Sruspincs: The literature contains both references. It is a question 
of trying to get it clarified. Most of what is there (in Dr. Mellon’s prepara- 
tions), we all probably agree is elastin. 


Dr. Perer R. Buecucer (Blanchard Bros. and Lane): As to this total 
nitrogen reported, is that total soluble nitrogen? 


Dr. Merron: It is the total amount of nitrogen that is present. We 
summed up all the nitrogen determined in each extract and in the residue to 
obtain the total nitrogen figure. 


Dr. Buecuier: Isn’t it possible that you may have deposited trypsin 
in certain areas? 


Dr. Merron: It ts possible, but we have no way of checking it at the 
present time. 


Dr. Haroip G. Turtey (Rohm and Haas Co.): On the use of the enzyme 


in taking out elastin, did you measure the product for elastin-dissolving 
units, i. ¢., elastin units? 


Dr. Metton: We did not. 
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Dr. Turtey: The chances are that the enzyme was commercial pancreatin 


and did not contain elastase. About reticulin, this has been a very interesting 
matter as discussed in the literature. We are indebted originally to Miss 
Kaye (3) for this. There was a modest differentiation brought about by 
staining with dilute iodine, but there was not really much differentiation at 
all. I, for one, am glad to see this matter brought out more clearly. It seemed 
from the practical point of view that reticulin was essentially all collagenous. 

There is another angle to this problem, and that is the current interest in 
mucoprotein. I heard Dr. Mellon mention the possibility of a small amount 
being present. I wonder if he has any idea as to quantity, and if he has 
really identified any sugar associated with it. Mucoid is coming up now with 
regard to unhairing studies. 


Dr. Metron: We have not identifed any of the actual sugars. We do 
have some evidence that the chondroitin sulfates, particularly chondroitin 
sulfate B is present. We are doing more studies on the distribution of the 
carbohydrate material in this grain layer and in corium material. 
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TO RENDER LEATHER BOOTS WATERPROOF 


Melt over a slow fire, one quart of boiled linseed oil; one pound of mutton suet; three 
quarters of a pound of yellow beeswax; and half a pound of common resin; or smaller 
quantities in these proportions. With this mixture saturate the leather of new boots and 


shoes, having previously made them rather warm 


The National Encyclopaedia of Business and Social Forms 
J. D. McCabe. Boston: E. W. Sawyer & Co., 1882 
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Brief Biographies of Our Contributors 


Ina D. Crarke is a graduate of Butler College, Indianapolis, Indiana. 
He was with the Leather and Paper Laboratory of the Bureau of Chemistry, 
U.S. Department of Agriculture, Washington, D. C., for many years. Since 
1941 he has been associated with the Hides, Tanning Materials and Leather 
Section of the Eastern Utilization Research Branch, U. S. D. A., in Philadel- 
phia. Mr. Clarke joined the Association in 1920 and has been a truly active 
member ever since. He has been author or co-author of dozens of contribu- 
tions to this Journal, has served on numerous technical committees, and pro- 
vides this Journal with excellent abstracts from the important German 
leather periodical, Das Leder. 


Dre. Crara Deasy’s biography will be found on page 321 of the June 
issue of /ALCA 


De. Frank L. DeBeukeLarer was granted the degree of Ph. D. at the 
University of Chicago in 1920. For the next thirty years he was a member 
of the staff of the Research Laboratories of Swift and Company. Here he 
was responsible for research and development work involving the production 
of cured hides and skins as well as of edible gelatin and commercial glues. 
Since his retirement from Swift and Company in 1950, he has been chief 
of the Division of Hide Research at the American Meat Institute Foundation. 
He has contributed articles to the Journal periodically on the subject of curing 
hides and skins since becoming a member in 1938. 


Dr. kpwarp M. FiLtacnione is Supervisor of the Hide Modification Unit 
of the Hides, Tanning Materials and Leather Section of the Eastern Utiliza- 
tion Research Branch, U.S. Department of Agriculture. He received his B. S. 
degree from the University of Illinois and his Ph. D. degree from Northwestern 
University. After six years of teaching and industrial research he joined the 
staff of the U.S.D.A.’s Philadelphia laboratory in 1941. His previous research 
and publications have been primarily in the field of organic synthesis. Since 


1951 he has been conducting research in the field of leather chemistry. He 
joined ALCA in 1955 


Epwarp H. Harris, Jr. obtained a B. A. degree from LaSalle College, 
Philadelphia in 1950. He joined the Eastern Utilization Research Branch, 
U. S. Department of Agriculture in 1942 and worked on lactic acid and its 
derivatives. In 1951 he was transferred to the unit on chemical modification 


of hide proteins in the Hides, Tanning Materials and Leather Section. 
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Dr. E. P. Marpacn did his graduate work at Loyola University in the 
Department of Biochemistry, and received his Ph. D. degree in 1954. Since 
then he has held the position of Associate Biochemist, Division of Hide 
Research, at the American Meat Institute Foundation, and also Research 
Associate (Instructor), the Department of Biochemistry, the University of 


Chicago. 


Leather tanning by the “oil tan’ method of preparing buckskin and other leathers wa 


originated by Talmadge Edwards in Johnstown, N. Y. in 1810 


Famous First Facts, Joseph Nathan Kane. New York: The H. W. Wilson Co., 1950 


Patent leather was tanned in 1819 at Newark, N. J. by Seth Boyden at his tannery which 
he had established in 1813. At first, the varnish was dried in the sun, but later it wa 


dried in a warm room. Still later, in 1820, he made an oven to hold sixteen skin 


Famous First Facts, Joseph Nathan Kane. New York: The H. W. Wilson Co., 1950 


\ leather-splitting machine to split leather to any thickness was invented by Samuel 


Parker, of Billerica, Mass. who received patents on July 9, 1808 and April 26, 1809 on 


“currying and finishing leather’. This invention doubled the use of leather 


Famous First Facts, Joseph Nathan Kane. New York: The H. W. Wilson Co., 1950 
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NEW MEMBERS 


[he Secretary announces acceptance of the following new members: 


ACTIVE MEMBERS 


Stanley E. Antos, 1067 Main Street, Haverhill, Massachusetts. 
Marjam G. Behar, Garden State Tanning Inc., Pine Grove, Pennsylvania. 


Irving Braun, Teneria America S. A., Arenal #382, Col. Grantas, 
Mexico City, Mexico. 


Orlando Dittrich, Praca Ganerozo Marques 84, Caixa Postal 263, Curitiba, 
Parana, Brazil. 


Russell P. Doyle, American Cyanamid Company, 3505 N. Kimball Avenue, 
Chicago, Illinois. 


Nicholas D. Gallagher, 742 Tibet Road, Columbus 11, Ohio. 
Jacques Giguere, 590 Avenue Fraser, Quebec City, P. Q., Canada. 
Dionisio Gonzales, San Francisco F15, Col. del Valle, Mexico 12, D. F. 


Howard L. Gottlieb, Bjorksten Research Foundation, P. O. Box 775, Madison 
1, Wisconsin. 


Richard Jenkins, Dow Corning Silicones Lrd., Tippet Road, Downsview, 
Toronto, Canada. 


James H. Kelleher, Jr., 108 Agawam Street, Lowell, Massachusetts. 
Frank L. McGowan, 20 Brown Street, Melrose 76, Massachusetts. 
John H. Porter, 214 N. Grand Avenue, Menomonee Falls, Wisconsin. 


Robert E. Rappleye, Hoffman Stafford Tanning Company, 1001 W. Division 
Street, Chicago 22, Illinois. 


William J. Rau, 13 Chelfield Road, Northwoods, Glenside, Pennsylvania. 


Howard C. Siegman, Hoffmann Stafford Tanning Company, 1001 W. Divi- 
sion Street, Chicago 22, Illinois. 


F. W. Tetzlaff, Rohm & Haas of Canada, Ltd., 2 Manse Road, West Hill, 


Ontario, Canada. 


James H. Tirrell, Jr., 25 Tanglewood Avenue, Tewksbury, Massachusetts. 


Herman P. Wagner, Poetsch & Peterson, 300 Huntington Avenue, East, 
South San Francisco, California. 


TRANSFERRED TO ACTIVE MEMBERSHIP 


Theodore Baltas, 106 Central Street, Peabody, Massachusetts. 


H. Franklin Brown, Robson Leather Company, Ltd., Whiting Avenue, 
Oshawa, Ontario, Canada. 


Lee Soesbe, Appalachian Tanning Company, Tullahoma, Tennessee. 
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ASSOCIATE MEMBERS 


John S. Cort, Jr., Diamond Alkali Company, 300 Union Commerce Bldg., 
Cleveland 14, Ohio. 


John F. Dockum, 135 Mayfair Drive, Pittsburgh 28, Pennsylvania. 

Floyd J. DuBois, Technical Service Department, Columbia-Southern Chemi- 
cal Corp., One Gateway Center, Pittsburgh 22, Pennsylvania. 

Santiago Sanchez Heguy, Apartado #198, Santa Clara, Cuba. 

C. Alfred Kratsch, 171 First Avenue, Gloversville, New York. 

Ralph W. Miller, Columbia-Southern Chemical Corp., One Gateway Center, 
Pittsburgh 22, Pennsylvania. 


Kurt Moses, co American Cyanamid Company, 3505 N. Kimball, Chicago 
18, [linois 


Felix 8. Waggoner, Lannon Manufacturing Company, Tullahoma, Tennessee. 
kdwin H. Wolfe, Antara Chemicals, Div. of General Aniline & Film Cor- 
poration, 435 Hudson Street, New York 14, New York. 


REPORT OF THE OILS AND FATS SUBCOMMITTEE 


R. M. KopreNnHoerer, Chairman 


[he subcommittee met at the Grand Hotel, Mackinac Island, Michigan, 
June 17, 1956. Preliminary results obtained by a proposed method for de- 
termining free and combined fats in leather were discussed, and plans for 
further work were formulated 


REGULATIONS GOVERNING JOINT ALCA-ASTM 
COMMITTEE ON LEATHER 


ARTICLE L--REGULATIONS 
Section 1. These regulations are supplementary to the Regulations 
Governing Technical Committees of the ASTM. 
ARTICLE Il--SCOPE 


Section 1. The scope of the Committee shall be the development, the 


evaluation of the significance, and the standardization of methods of sampling 


and testing leather, and the definition and interpretation of terms pertaining 
to leather. 
ARTICLE Ul-MEMBERSHIP 


Section 1. Members may be added to the Committee at any time by the 
Advisory Committee, subject to the approval of the Boardof Directors of 
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ASTM and the Council of the ALCA. In general, members of the Committee 
shall be members of either the ASTM or ALCA 


Section 2. Members of the Committee may be appointed to a subcom- 


mittee at any time by the Chairman of the Committee upon request ot 
approval of the chairman of the subcommittee 


Section 3. Individuals applying for membership on the Committee or any 


of its subcommittees, and newly appointed representatives of companies, 


hrms, corporations, and associations holding membership on the Committee, 
may be requested to furnish to the ofhcers of the Committee complete infor- 
mation concerning their qualifications for carrying out such assignments as 
given them, and concerning any facilities at their disposal which 
may be useful in expediting the work of the Committee and its subcom- 
mittees. Only those who in the opinion of the Advisory Committee will 
materially contribute to the progress of the Committee’s work shall be eligible 
for appointment; on the other hand, subcommittee chairmen and members 


may be 


are urged to be alert to the possibility of enlisting the interest and partici- 


pation of individuals and companies who can make worthwhile contributions 


Section 4. Members of the Committee shall have the privilege of de 
signating a proxy who in the absence of the member shall be entitled to vote, 


but no individual shall have more than one vote \ company or organization 


which has a number of representatives participating in the work of the Com 
mittee shall indicate to the Advisory Committee the name of 
voting representative. 


its oth. ial 


Section 5. Assignment of individuals and of company representatives 


to a subcommittee shall be according to the expressed wish of the individual 
and at the request or with the approval of the subcommittee chairman, sub 
ject to confirmation by the Chairman of the Committee 


Section 6. Consulting members may be added to a subcommittee 


through appointment by the Chairman of the Committee, upon request 


by or with the approval of the chairman of the subcommittee. Consulting 


members are experts whose advice and cooperation are desired, but who are 


not members of the main Committee. They shall be entitled to vote on the 


subcommittee to which they are appointed, but they shall not be entitled to 
vote on the main Committee 


Section 7. Resignations from the Committee must 


be presented in 
writing and shall be acted upon by the Advisory Committee 


Section 8. If a member of the Committee or his authorized representa 


tive fails to attend meetings of the Committee or fails to respond to letter bal 


lots for two vears, he shall cease to be a member of the Committee unless 


otherwise recommended by the Advisory Committee, and due notice to that 
effect shall be sent to him by the Secretary 
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ARTICLE IV—-OFFICERS AND THEIR ELECTION 


Section 1. The executive direction of the Committee shall be vested in 
the Advisory Committee which shall consist of ten members including the 
ofhcers of the Committee, one ex-oficio member of ASTM, one ex-officio 
member of ALCA, and additional members elected by the Committee. A 
retiring Chairman shall remain a member of the Advisory Committee for a 
period of one year after his successor has been elected. The members of the 
Advisory Committee shall be distributed as evenly as possible among pro- 
ducer, consumer, and general interest members. The members of the Ad- 


visory Committee shall be distributed as evenly as possible among members 


of ASTM and ALCA. 


Section 2. The ofhcers of the Committee shall be Chairman, Vice- 
Chairman and a Secretary. Only members of the Committee classified thereon 
as Consumers or General Interest shall be eligible to hold the office of Chair- 
man. 

Section 3. The Chairman, or in his absence, the Vice-Chairman, shall 


preside at all meetings of the Committee and shall be an ex-officio member 
of all subcommittees. 


Section 4. The Secretary shall attend all meetings of the Committee and 
keep the minutes thereof. He shall issue notices of all meetings; conduct 
correspondence for the Committee; inform subcommittee members of their 
appointment and duties; keep a complete list of members of the Committee 
and subcommittee with their addresses; and shall perform such other duties 
as may be delegated to him by the Chairman. 


Section 5. The term of office for Officers and members of the Advisory 
Committee shall be for two years, and Officers and members of the Advisory 
Committee shall be eligible for re-election. Ofhcers and members of the Ad- 
visory Committee shall be elected at the first meeting of the Committee held 


in even-numbered years. Due notice of the elections will be given in the call 
for the meeting. 


Section 6. Vacancies in elective offices shall be filled by appointment by 


the Advisory Committee. Such an appointee shall serve until the next biennial 
election of officers. 


Section 7. A subcommittee on nomination of officers, composed of the 


chairmen of all technical subcommittees and under the chairmanship of one 
of its members to be designated by the Advisory Committee, shall nominate 
to the Committee at the time of the meeting for election, one member for 
Chairman, one member for Vice-Chairman, one member for Secretary and five 
members for the Advisory Committee. Other nominations may be made from 
the floor at the meeting. Members of the nominating subcommittee shall be 
eligible for nomination. 
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ARTICLE V—-MEETINGS 
Section 1. Regular meetings of the Committee shall be held semi- 
annually at the call of the Chairman. Special meetings of the Committee 


may be held at the call of the Chairman or at the written request of at least 
five members of the Committee. 


Section 2. The date and place of all meetings of the Committee shall be 
determined by the Vice-Chairman on recommendation of the Advisory Com- 
mittee, and written notices of all meetings shall be mailed to the members 
of the Committee at least two weeks in advance of the meeting. 


Section 3. A quorum for the transaction of business shall consist of ten 
members or their authorized representatives. 


Section 4. Meetings of the Advisory Committee shall be held at the call 


of the Chairman or upon the written request of at least three members of the 
Advisory Committee. 


Section 5. When there is business to be transacted, subcommittees shall 
meet immediately preceding the meeting of the main Committee. Special 
meetings of subcommittees may be held at any time on two weeks’ notice 
from the chairman of the subcommittee or upon the written request of three 
members of the subcommittee. 


Section 6. The Chairman and Secretary of the Committee shall be noti- 


hed in advance of all meetings of subcommittees and shall receive copies of 
minutes of these meetings. 


ARTICLE VI--SUBCOMMITTEES 


Section 1. The Advisory Committee shall decide what subcommittee 
shall be established and shall define the duties of each. Subcommittees 


shall work upon such problems as are assigned to them or as are authorized 
by the Advisory Committee. 


Section 2. The chairman of subcommittees shall be appointed from the 
membership of the Committee by the Chairman. They shall regularly be 
appointed in even-numbered years at the time of the spring meeting. Sub- 
committees on proposed complete standards shall consist of not fewer than 
six members, and at least one-half of the membership shall be composed of 
consumer and general interest representatives. 

The Chairman of the Committee may appoint such other officers of a sub- 
committee as he and the chairman of the subcommittee consider necessary 
to the efhicient conduct of the work of the subcommittee. 


Section 3. Temporary Task Groups with specific assignments may be 
appointed by the chairman of a subcommittee on authorization of his com- 
mittee, subject to the approval of the Chairman of the main Committee. 
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Section 4. If a member of a subcommittee or his authorized representa- 


tive fails to attend a meeting of the subcommittee for two consecutive years 
or fails to participate ac tively in the work of the subcommittee during that 
period, such inactivity shall be reported to the Advisory Committee by the 
chairman of the subcommittee and the individual shall cease to be a member 
of the subcommittee unless otherwise recommended by the Advisory Com- 


mittee, and due notice to that effect shall be sent to him by the secretary. 


Section 5. The chairman of each subcommittee shall submit to the main 
Committee at each regular meeting a report, preferably in writing, covering 
the progress of the work assigned to that subcommittee. If an oral report 
is presented at the meeting, a written report shall be filed with the secretary 
to the Committee within a week following the meeting. 


Section 6. If a subcommittee fails to present a report at two consecutive 


meetings of the Committee, it shall be required to show cause to the Advisory 


Committee why it should not be reconstituted or discharged. 


Section 7. Upon completion of an assignment, the subcommittee shall 


be discharged by the Advisory Committee. A subcommittee so discharged 


may be reconstituted if later developments make such a course desirable 


Section 8. The ofhcers of any discontinued subcommittee shall transmit 


to the Secretary of the Committee all records of permanent interest relating 
to the work of that subcommittee 


ARTICLE VIL--REPORTS AND BALLOTS 


Section 1. Proposed standards or proposed revision of existing standards 
shall be referred to the originating subcommittee for a letter ballot vote 
and shall receive afhrmative votes amounting to at least two-thirds of the 
votes cast, for submission to the Committee. A return from at least 50 per- 
cent of the membership shall be required for approval. The results of such 


letter ballot shall be included in the report to the Committee. Such recom- 


mendations shall be accompanied by supporting data or other pertinent 
information justifying approval of the recommendations. 


Section 2. I[n submitting matters to letter ballot of the Committee, the 
Secretary shall state a date for completion of the ballot. At a reasonable 
interval after submission of the ballot the Secretary shall address a follow- 


up to all mie mbe rs trom whom a ballot has not been received. 


Section 3. Any report of the Committee to both sponsoring societies 


shall have been referred to a letter ballot of the Committee and shall have 


received the approval of two-thirds of those voting, before its presentation. 


Section 4. Negative votes shall be accompanied by a statement giving 


reasons for so voting, in order that the objections may be reviewed by the 
subcommittee 
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ARTICLE VIII-—AMENDMENTS 


Section 1. Amendments to these regulations may be proposed by any 
member at a regular meeting of the Committee and shall be sent out for letter 
ballot when favorably voted upon by two-thirds of the members in attend- 
ance. 


Section 2. Amendments to these regulations shall be adopted by letter 


ballot on an afhrmative vote of two-thirds of the members of the Committee 
voting. 


DR. PHILLIPS TO RETIRE 


It has been announced (Leather World, August 23, 1956) that Dr. Henry 
Phillips will retire on January 31, 1957, as Director of the British Leather 
Manufacturers’ Research Association. He will be succeeded by Dr. K. W 
Pepper, the present Deputy Director. Dr. Phillips became Director on the 
death of Dr. Dorothy Jordan Lloyd in 1946, and accomplished the post-war 
reorganization of the B.L.M.R.A., including the installation of the laboratory 
in its new quarters at Milton Park. Many members of this Association had 


the privilege of meeting him at our Golden Anniversary Meeting in Cin- 
cinnati in 1953. 


NEW EDITION OF COLOUR INDEX 


Announcement has been made that a new edition of the Colour Index is 
being prepared through the joint efforts of the American Association of Tex 
tile Chemists and Colorists and the British Society of Dyers and Colourists. 
[his is welcome news to all users of dyes, since the former edition (1924) and 


its supplement (1928) have long been obsolete. The new edition is expected 


to appear early in 1957. Those interested may obtain further information 
by using the cards which will be enclosed in the next all-member mailing 
from the Secretary’s office. 
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Beechwood Extract in Mixture with Natural Chestnut Wood Extract. 
I, Criscuolo and A. Maio. Cuoio, Pelli, Mat. concianti, 32, 171-79 (1956). 
The sulfite cellulose extract prepared in Austria under the name of “Hausruck” 
is obtained as a by-product of the manufacture of paper pulp from beechwood. 
It seems that the tanning properties of the sulfite cellulose from this wood are 
better than those of the sulfite cellulose from pine. This product does not tan 
hide when used alone, but in mixture with other tannins, and particularly 
with chestnut wood extract, the results are interesting. The analysis of Hausruck 
extract by the filter method is the following: materials absorbed by the hide 
powder, 47.3% ; soluble non-absorbed materials, 45.10; insoluble matter, 0.09% ; 
moisture, 7.6%; pH (analytical solution), 3.5; salabilty index, 40%. A 
tanning experiment of sole leather with a blend of 30% Hausruck extract and 
70% chestnut wood extract (spray-dried) gave a leather with the following 
composition; moisture, 160; ash, 0.419; fat, 0.28%; organic water-soluble 
material, 6.059% (tannins 5.0207, nontannins 1.030); pH, 3.80; pH of this 
solution diluted 1:10, 4.25% ; hide substance, 35.959; fixed tannin, 41.31%; 
apparent specific gravity, 1.07; water absorption in 2 hr., 38.8907, and in 
24 hr., 42.49%; breaking strength, 2.72 kg. per sq. mm.; stretch, 16%; 
shrinkage temp., 75°C. G.A.B. 


Research Report on Grub Control. C. Powell. Leather Mfr., 73, No. 6, 
5 (1956).-The Tanners’ Hide Bureau calls attention to a report released by 
the U. S. Department of Agriculture May 16, 1956, which reports on use of 
O, O-dimethyl-0-2, 4, 5 trichlorophenyl phosphorothioate (called Dow ET 57) 
in feed for grub-infested animals. The chemical is stated to destroy grubs 
wherever they occur in animals. ET 57 is not the first systemic chemical used 
to control cattle grub but is the first to prevent grub emergence. U.S.D.A. 
entomologists have marked up successes against cattle grubs by feeding or in 
jecting cattle with such insecticides as aldrin, dieldrin, lindane, Bayer L 13/59 
and diazinon. Grubs in cattle thus treated emerge from the backs of the animals 
but fail to survive pupation. These experimental materials were of the effec 
tiveness of rotenone which is applied to the backs of cattle as the grubs 
emerge. ET 57 in the experiments conducted was fed at the rate of 100 mg. 
per kg. of animal weight (1.6 ounces per 1000 lb.) and showed 887 effective 
ness in preventing grub development. Possible toxic effect on the animals, and 
chemical residues in milk or flesh, are being investigated. J.J. 


Alkaline Solutions for pH Control. R. Bates and V. Bower. Anal. Chem.. 
28, 1322 (1956).-The composition, buffer values, and dilution values are 
given for systems covering 6 pH ranges: 7.0-9.0, Tris (hydroxymethyl) amino 
methane—-HCl; 8.0-9.1, Borax--HCl; 9.2-10.8, Borax—-NaOH; 9.6-11.0, 
NaHCO,—-NaOH; 10.9-12.0, Na,HPO,—-NaOH; 12.0-13.0, KCIl—NaOH. The 
objections to the uses of buffered systems commonly reported in the literature 
for the range pH 7 to 13 are commented upon briefly, and while the above 
svstems may not be entirely free from some of the objections listed, nevertheless 
they will prove useful in many instances. H.R.W. 
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Glycerine—lIts Use in the Leather Industry. A. Orthmann. Leather and 
Shoes, 132, No. 7, 18-19, (1956).—-The author states that glycerine is used 
from the initial treatment of green hides to the utilization of ground scrap 
leather. Formulas illustrate its use in chrome liquors, fatliquoring heavy and 
suede leathers, and leather finishes. pat 


Atmospheric Oxidation of Alkali Sulfite Solutions and Its Effeet 
on the Unhairing and Dewooling of Skins. H. Booth. /. Soc. Leather 
Trades’ Chemists, 40, 226-39 (1956).—The use of high sulfide concentrations 
with lime to remove wool from sheepskins leads to damaged sheepskins. Oxida 
tion of alkali sulfides due to air occurs rapidly when skin surfaces are exposed. 
An alkali sulfide solution may be oxidized in air by two different mechanisms: 
(1) polysulfide formation occurring in less alkaline solutions, e.g., NaHS and 
(NH,).S, with limited oxygen supply; and (2) an iron-catalyzed reaction oc- 
curring in more alkaline solutions and in the presence of excess air. The first 
reaction is slow, complete oxidation occurring in a few days to several weeks; 
the second one can be extremely rapid, complete oxidation requiring less than 
a day. The ultimate products of both are normally thiosulfate, but with the 
second recation in alkaline solution one-third of the sulfide can be oxidized 
to sulfite if there is a limited supply of oxygen. On skin surfaces where iron 
is present and the hair or wool restricts access of air, the conversion of sulfide 
to sulfite is favored. The formation of sulfite on the surface of skin will produce 
caustic soda which may do great damage. Skin damage such as looseness. 


drawn and weak grain, ete., are directly related to the dehairing or wool 
removal procedures. J.M.C. 


The Corrosion of Metals in Tannin Solutions. R. Stratta, G. B. Ferraris, 
and M. T. Gonella. Cuoio, Pelli, Mat. concianti, 32, 163-70 (1956).—The 
results of the corrosion experiments found in the various papers hitherto 
published are scarcely comparable because the authors did not always employ 
uniform units; however, the recorded values may be useful in comparing the 
properties of the different metals. The corrosion values, following the unified 
system, should be given in g. of removed material per sq. m. per day (P.), 
or in mm. thickness removed in | year (S,); between these 2 units there is 
the relation: P 3655, /1000y (y density of the material). The corro 
sion of various metals and alloys in solutions of tanning extracts and synthetic 
tannins at 3.5°Bé. and at from 18° to 120°C. was measured, and the results are 
tabulated. It appears that the most resistant materials are Hastelloy C (a Ni 
alloy containing Cr, Mo, Si, Mn, W, P, and 5S), stainless steel “18/8” (18% 
Cr and 8% Ni), and Ag, which give values about S O, at any tempera 
ture. Al immersed in a tannin solution is readily covered with a protective 
layer, which is more compact in concentrated than in diluted solutions, and 
therefore it shows a greater loss of weight in diluted than in concentrated 
solutions of extracts. If this protective layer is not removed by mechanical 
action or otherwise, Al may be considered as practically unattackable by the 
tannins. G.A.B. 


Fatty Spues on Chrome Leather. R. G. Mitton and K. G. A. Pankhurst. 
Das Leder, 7, 169-74 (1956).—In previous work no relation was found be- 
tween spue formation and properties of the oil, such as viscosity, melting point, 
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or percentage of free fatty acid or glyceride. The same type of oil from dif- 
ferent manufactures did not behave the same. Tests with an unneutralized 
chrome leather that was neutralized, fatliquored, dyed, and dried in various 
ways showed that finishing played no role in spue formation but that storage 
did. Storage at 0° and 25°C. resulted in about the same amount of spue, but 
much more formed at 77% than at 33% relative humidity. If the leather was 
stored first warm, then cold, the amount of spue did not change. If stored 
cold, then warm, the spue rapidly disappeared at the higher temperature, then 
slowly reappeared, The spue did not vanish because of melting, for its melting 
point was too high; it therefore moved. When a strip of leather was dipped 
in oil, the oil moved up the strip with the glyceride ahead and the fatty acid 
trailing. In a further test 112 leather specimens were treated with fat by pour- 
ing the fat dissolved in benzene, onto a glass plate, allowing the benzene to 
evaporate, then laying the specimens on the plate, half with the grain up and 
the others with the flesh up, and leaving them at 80°C. for 1 hour. Half of 
the specimens were treated to contain 3% fat and the remainder 9% fat on 
the dry leather basis. The fats were the fatty acid stearic acid (F), the glyceride 
tristearin (G), and sulfonated triolein (S), applied in the following 7 combina- 
tions: F, G, S, FG, FS, GS, and FGS. The 4 storage conditions were 0° and 
40°C. and relative humidities of 33 and 77%. After 30 days, spue was visible 
on pieces treated with G, FG, GS and FCS. More spue formed if S was present 
than if it was absent, showing that S increases the rate of movement of fat. 
This was the only case where one fat influenced the movement of others; 
usually each fat moved as if the other were absent. To increase the amount of 
spue the pieces were heated for 20 hours at 80°C. then stored as before. After 
a few months, at least 2 kinds of spue were present: (1) an F spue at 0°, in 
greater amount at the higher humidity, and (2) a G spue at the higher tempera- 
ture and lower humidity. Temperature was of greatest importance and relative 
humidity of less importance. These facts will explain a number of observa- 
tions, Spue will form at 0° and at 25°C. on leather fatliquored as usual. If 
stored at 25° until spue forms, then at 0° the amount of spue will increase be- 
cause F-spue forms before G-spue disappears. But if stored first at 0°, then at 
25°, spue (at 25°) will diasppear, then reappear, because the F-spue will dis- 
appear before G-spue forms. Heating specimens for 8 days at 80°C. was not 
enough to give even distribution of fat in the leather, because more spue formed 
on the grain of pieces oiled on the grain than of those oiled on the flesh. Fat 
first coats the leather fibers, then the excess fat migrates very slowlv as single 
molecules, Eventually, however, the distribution will be uniform. No method 
for tanning and oiling that will completely prevent spue is known, but it is known 
that some dyes promote spue formation more than others and that as a rule 
spue increases if the amount of dye is increased. Some anionic tannins used as 
dye mordants cause more spue than others. Spue can be decreased by using 
mild alkali in the leather-making process at as late a stage as possible, and 
also by swabbing the finished leather with dilute ammonia solution, if it is 
permissible. In addition to chemical causes of spue, there is a physical cause 
When molten fat cools, a solid glassy mass forms in which crystals slowly 
form. The crystals are more stable and grow at the expense of the amorphous 
portion. Crystals on the grain surface of leather will therefore cause spue. 
even if they are originally too small to be seen. Spue may be caused by numer 
ous fine crystals on the leather surface as the result of (1) rapid cooling (below 
5°C.) of the leather, (2) rubing the leather, for example with the finger tips. 
or (3) spraying the leather with fine fat crystals. L.D.C. 
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The Impregnation of Leather, 5. Griinler. Das Leder, 7, 174-80 (1956). 

Lseful impregnation lowers water takeup and water penetration, and in 
creases wear resistance of leather. A number of processes are used, Liquid oils 
are used to impregnate soles of finished shoes. Molten substances, such as 
parafiin or waxes, are used for belting, chrome sole, and technical leathers. 
Cationic condensation products are applied from aqueous solutions to vegetable 
leather, and stearato-chrome-complexes [Quilon (duPont), Ombrophob 
(Sandoz), Phobotex (Ciba), Quintolan (IC1) | are applied to chrome leather. 
Waxes or resins of not too great molecular size are applied from organic 
solvents, but the loss of solvent is a disadvantage. Polymers, (polyethylene, 
polyisobutylene), polycondensates (polyesters), rubber, silicone, and metal 
oxide esters (butyltitanate) may be applied to any type of leather. Densodrin 
VW, for example, applied in naphtha or carbon tetrachloride, coats the leathe: 
fibers with a tine, elastic, hydrophobic film that prevents capillary action of 
the pores without plugging them, From 6 to 8% will reduce water takeup of open 
leather by 75% and ot tighter leather by 25-50% without destroying breathing 
power or elasticity. Impregnation from aqueous dispersions is a project worthy 
of much effort. Rubber latex and polymers may be applied to any type of leather, 
but the material tends to deposit on the leather surface. Strongly hydrophilic 
emulsifiers aid penetration, but they also are taken up by the leather, counteract 
the hydrophobic effect, and improve water resistance of the leather for a few 
hours only. Finally, leather may be impregnated with materials that react 
within it. By the Rydberg-Ryco process leather was impregnated with a highly 
unsaturated oil, such as beet or linseed, then vulcanized with sulphur mono 
chloride; this process is now used only for special purposes. Polycondensations 
in leather have been described but are not much used in practice. They were 
mainly polyesters of dicarboxylic acids and divalent alcohols or amines. A 
modified polyaddition reaction results when leather is impregnated with di 
isocyanates which react with water to form a substituted urea, This product 
does not improve water resistance appreciably. Much work has been done on 
the polymerization of monomers within the leather, but this process is still in 
the development stage. The monomers that have been suggested (methyl and 
ethyl esters of acrylic acid, vinyl acetate, styrol, etc.) have low boiling points 
and evaporate from the leather before they can be polymerized. An English 
method for impregnation in a pressure vessel is hardly practical. Good results 
can be obtained by use of a monomer that has a low vapor pressure at the 
required temperature. For example, if dry factory type sole leather is dipped 
for a short time in monomeric coconut oil alcohol-acrylate, containing a trace 
of benzoyl peroxide as catalyst, and then is heated in an oven at 60°C., the 
2-hour water uptake will be reduced from 48 to 5% and the 24-hour uptake 
from 74 to 23°. Abrasion loss will be decreased to half. Comparable tests with 
vinyl acetate, vinyl propionate, acrylic acid ethyl ester, and styrol show no 
effect. In full-scale tests polymerization has been incomplete and the monomer 
remaining in the leather has given it an objectionable odor. I.D.C, 


Neatsfoot Oil. H. Lange. Das Leder, 7, 122-26 (1956).—Neatsfoot oil, a 
liquid triglyceride, is obtained from (1) the fat glands between the foot bones 
of cattle and sheep and (2) the marrow of the middle foot bones. The first 
source yields the highest quality oil, but in very small amount; when refined it 


is used as watch oil. The crude commercial oil contains protein, dirt, and 
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20-30% of triglycerides which solidify at 30°C. or above. The oil is bleached, 
cooled to a certain temperature, then pressed at 300 atmospheres to remove 
solid matter, There is no agreement as to the commercial designation of the 
oils. A minus-ten-degree oil (~10°C.) may mean that it is clear and all liquid 
at —10°, that it is liquid but cloudy, or that it begins to solidify at —10°. The 
constants of animal oils are not accurately known. lodine numbers reported 
in the literature are not in good agreement. The detection of adulteration with 
other oils is almost impossible. The constants are useful for this purpose only if 
the oil has not been treated. Neatsfoot oil has been thought to be composed of 
glycerides of stearic and oleic acids, but recently Hilditch has discovered C,,, 
Cis, Coo, and Cz. acids. LDC. 


New Humidifier Reduces Lasting Damage. Anon. Leather Trades Rev., 
120, 504 (1956).—-The humidifier, designed with the aid of the British Boot 
and Shoe Research Association, provides for injecting a fine spray of water 
into the upper leather storeroom until the desired relative humidity is reached. 
Temperature is controlled at 80°F., and the relative humidity is controlled by 
a humidistat. Leathers are conditioned three days before removing from the 
storeroom and are then lasted within one hour. The number of damages and 
breakages at lasting is claimed to be considerably reduced. i of 


A Method for Determining the Character of the Charge on Auxiliary 


Products, G. Otto. Das Leder, 7, 145-48 (1956).—It is important to know 


the nature of the surface charge of auxiliary tannery products because this 
influences their behavior. Products with opposite charges will precipitate (or 
form a cloudy solution) when mixed. Nekal BX (BASF) can be used to test 
for cationic materials and Levogens WW (Bayer) for anionic products, but 
the test solution must be added drop by drop because an excess of either the 
reagent or the material being tested will cause the precipitate to redissolve and 
the cloudiness may not be observed if the addition is too rapid. The Epton 
titration method [Trans. Farad. Soc., 44, 226 (1948) ] is described in which 
methylene blue and chloroform are used as indicators. With an excess of an 
anionic product the chloroform layer is blue, but with an excess of cationic 
product the aqueous layer is blue. The Badische Aniline and Soda Fabrik 
can now supply indicators to test for either cationic substances (Indicator A 
which is identical with Corialgrund O conc.), or for anionic substances (Indi- 
cator K). A few ml. of the unknown solution is added to each of two test 
tubes, and a few drops of the indicators are added. Cloudiness with A indicates 
that the solution contains a cationic substance, while cloudiness with indicator 
K indicates an anionic substance. If neither tube is cloudy, the substance is 
nonionic. With these indicators one can rapidly determine the charge on 
wetting, tanning, dyeing, or oiling agents. The method fails only if salts of 
polyvalent metals are present in more than trace amounts. In the discussion 
of the paper it was pointed out that the test may fail if protective colloids are 
present and also with some special products such as mixtures of nonioni 
substances with either anionic or cationic substances. L.D.C. 


Ingenious Incline Tests Non-Slip Footwear on Any Terrain. Anon. 
Leather and Shoes, 132, No. 5, 20-21 (1956).—The Q.M. Research and De- 
velopment Center is using a new unit known as an “Adjustable-Angle Traction 
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Test Incline” to evaluate traction efficiency of military combat boots. This 
consists of a raised platform supporting two inclined 18 foot traction ramps 
each four feet wide, on which exact terrain conditions may be simulated 
through the use of interchangeable pallets. The angle of incline can be ad- 
justed from 0 to 45 degrees. “Terrain pallets” range from ice, snow, metal 
surfaces, and mud to rocks, gravel, concrete, shale, and turf. It is believed 
that all type shoes will benefit by the knowledge of traction efficiency. The 
Incline is an adaptation from an idea of H. Bradley, Director of the British 
Soot, Shoe and Allied Trade Research Association. J. 


Skin and Hide Defects and Their Influence on Leather, F. O'Flaherty, 
W. Roddy, and J. Tancous. Leather and Shoes, 131, No. 26, 63-71 (1956). 
The defects are listed in two categories: (1) those caused by injuries to the 
animal on the range, in transit, at the stockyards, or packing house, and (2) 
those caused by disease or parasitic damage. Defects of the first class are wire 
scratches, * briar scratches, nail damages, bruises, prod damages, and chain 
burns. Defects of the second class are erysipelas, allergy rashes, tuberculosis of 
skin, hyperkeratosis or X-disease, mucosal disease, lice, ticks, scabies, follicular 
mange, beetle damage, fungus infection, “stippen,” and grub damage. Most 
of the defects are illustrated by photographs, and all are described adequately, 


although briefly. J.J. 


Role of Crystallization in Polymers and Proteins. P. J. Flory. Science, 
124, 53 (1956).—A lecture reviewing the structure of fibrous proteins, their 
elastic properties, and their thermoelastic behavior, with especial reference to 
collagen. Excellent 7-page review with 37 references. R.M.L. 


New Developments in the Finishing of Leather. H. Loewe. Das Leder, 
7, 154-57 (1956).—-Buffed leather, for a natural surface, should have a 
multiple-layer finish. The first layer must be soft and elastic, and the follow. 
ing layers hard. A new cationic oil emulsion (made by BASF) is fixed by 
anionic vegetable or syntan leather and forms a suitable first or filling coat. A 
soft polymer dispersion will give the same effect. The covering coats may use 
one of 3 types of binders. The most important protein type is casein, which is 
fast to acetone and hot pressing but must be combined with a plasticizer to 
avoid a hard, brittle film. The plasticizers may be lost during storage of the 
leather and have other disadvantages. Good buffed leather could not be made 
without polymerized dispersions. These need no plasticizer and can be used in 
high concentrations without being too viscous. One of the oldest products 
of this type is the polyacrylic acid ester Corialgrund O conc. The properties of 
such an ester depend on the alcohol constituent. The higher the molecular 
weight of the alcohol, the softer the polymer film. Also the lower the degree 
of polymerization, the softer and stickier the film, while the higher the degree 
of polymerization, the firmer and more rubber-like the film is. A series of 
vinyl compounds are also used as binders. To be used in finishing, binding 
products must meet certain requirements both in the shoe factory and during 
use of the leather article, such as satisfactory hot pressing and compatibility 
with pigment systems. Some information on the suitability of a product can 
he obtained by examining a film made by allowing the water to evaporate 
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from a layer of the dispersion. A new protein type binder, Luron, combines the 
good properties of casein and plastic binders. It is a colloidal solution of a 
protein-like substance that forms an elastic film which is not thermoplastic and 
1s insoluble in acetone. This product is hardened with HCHO, but so slowly 
that the HCHO is mixed with it. The first coat should contain no HCHO in 
order to avoid a bad effect on the leather grain. Glyoxal may be used instead 


of HCHO if one wishes to avoid the odor of the latter during drying of the 
leather. 1.D.C. 


The Preparation of Syntans by Condensation of Phenol, Sodium 
Sulfite and Formaldehyde. IL. Condensation Products with Reduced 
Amounts of Sulfite. A. Kiintzel and J. Plapper. Das Leder, 7, 60-64 (1956). 

Instead of equimolar proportions of phenol, sulfite and HCHO, the propor- 
tion of sulfite must be reduced if one wishes to obtain a usable tanning material, 
but at a certain ratio of phenol to sulfite a solubility limit is reached. For 
sulfonation of phenolnovolak with sulfuric acid the solubility limit is reached 
at a ratio of 1:0.25; however in practice a ratio of 0.3 or OA is used. It is 
not evident whether a change in the proportion of HCHO is necessary. HCHO 
has a triple role: (1) it condenses the sulfonic acid group to phenol; (2) it 
condenses phenol to phenolnovolak (if the proportion of sulfite is decreased, 
more HCHO is available for this condensation); and (3) it condenses the 
hydroxybenzyl sulfonic acid (formed in the first reaction) with the novolak. 
The experimental procedure was as follows: 15 g. of phenol, 4.8 g. of HCHO 
in about 200 ml. of water, and various amounts of sulfite (Na.SO,.7H.O) were 
condensed for 24 hr. in a water bath at 100°C. with exclusion of air by a stream 


of N.. Condensations were also made in concentrated solutions by pouring 
HCHO onto the calculated amount of sulfite, adding just enough water to give 
a clear solution on slight warming, then pouring this into the molten phenol 


(15 g.) and stirring. Condensation was done also in an autoclave at 140°—150°C. 
for 7-8 hr., but as this method offered no advantage it was not used. The 
products in the autoclave differed somewhat from those in the water bath: 
the sulfite did not react completely, and more novolak was formed. Air oxidized 
the condensation products with formation of red to dark red products. 
Hydroxybenzyl sulfonic acid was rather insensitive to oxidation, but products 
with progressively lower degrees of sulfiting were increasingly more sensitive. 
Under N. the solutions were colorless and bright but reddened on standing 
in air unless they were neutralized, in which case they remained clear. Oxida- 
tion improved solubility slightly. If the molar proportion of sulfite was 
decreased below 1:0.5:1 and the product was shaken with ether the water and 
ether layers did not separate completely. A flocculent precipitate was formed 
at the junction of the two phases, and, as it was insoluble in water and con 
tained no sulfur, it was pure novolak. The reaction solutions were clear and 
water-soluble until a ratio of 1:0.17:1 was reached, when precipitates formed. 
The products could be salted out with either NaCl or HCl, and the lower the 
degree of sulfiting the less the amount of electrolyte required for salting out. 
If the product salted out by NaCl was warmed on a water bath, it was still 
soluble when diluted with water, but this was not true of the product salted 
out by HCl. Each sulfited product had a characteristic acid concentration at 
which it could be heated without losing solubility. After heating with a 
little acid the product was more electrolyte-stable than before, showing that 
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further condensation had occurred. With low degrees of sulfiting, acid causes 
an increase in viscosity of the solutions. Decreasing the proportion of HCHO 
resulted in products that were unstable to electrolytes or were oily and insoluble. 
The limits were 1:0.2:0.75 or 1:0.3:0.5. It was not advisable to use more 
HCHO than the amount equivalent to the phenol as the condensation product 
became insoluble on evaporation to dryness. 


As the proportion of sulfite was decreased from the phenol: sulfite: HCHO 
proportions of 1:1:1, the leather was softer and fuller until the proportion 
1:0.5:1 was reached after which the leather was harder, and at 1:0.3:1 it was 
thin, yellow, and tinny. Tanning tests were made at pH 3.5 with | g. of skin 
and an amount of condensation product containing 1.5 g. of phenol; the last 
was dissolved in 50 ml. of water. Lowering the proportion of HCHO after 
lowering the sulfite resulted in further improvement in softness and fullness. 
The best tanning was obtained with molar proportions of 1:0.4:0.7 and 
| :0.3-0.7-0.8. Decreasing the proportion of sulfite gave products that approached 
the highly valuable phenolic tannins in character and became less dependent 
on pH. Hydroxybenzyl sulfonic acid will tan only in acid solution, but if the 
sulfite is reduced to 0.4-0.3 the product will tan in neutral as well as in acid 
solution. Molecular size of the product is regulated by the phenol: HCHO ratio. 


If the molecule is too large to penetrate the skin, this can be remedied by 


lowering the proportion of HCHO. Analysis of these solutions must be by the 
shake method because the hide powder swells too much if the filter method is 
attempted. Swelling is connected with the methylol group of the tannin molecule. 


Many nontannin solutions gave positive gelatin-salt tests. The analytical solu 
tions were adjusted to contain an amount of condensation product containing 
1 g. of phenol per liter. Purity increased as the proportion of sulfite decreased 
and reached a maximum at a ratio of 1:0.4. Decreasing the proportion of 
HCHO also increased purity because of a decrease in particle size. The pro 
portion of HCHO could not be less than 1:0.7 because at 1:0.4:0.6 the sulfite 
did not react completely and at 1:0.3:0.6 the solution was not stable in the 


acid range. I.D.C. 


New Color Test for Thiols and Thiolesters. R. Benesch, Ruth E. 
Benesch, M. Gutcho, and L. Laufer. Science, 123, 981 (1956).—The reaction 
products between N-ethyl male'mide (NEM) and thiols are made alkaline to 
develop a red color. The color reaction provides an excellent means to visualize 
sulfhydryl compounds such as cysteine in paper chromatograms. The paper is 
air-dried, dipped in 0.05M NEM in absolute isopropanol, air dried for 15 
minutes, then dipped in 0.25M KOH in absolute propanol. Pink to red spots 
develop where the thiol is present. R.M.L, 


The Enzymatic Degradation of Collagen and Leather. (Comments on 
the paper by F. Stather. 5S. Walther and U. Stather: “The Resistance of Leather 
to Enzymatic Degradation by Trypsin’”.) K. H. Gustavson. Das Leder. 7, 
181-87 (1956).—-A criticism of the paper by Stather et. al. (abstracted in 
IALCA. 51. 449-50 [1956]) based on 42 literature references. It is doubtful 
if unbuffered trypsin solution will have an action comparable to that of micro 
organisms on stored leather. Trypsin acts on the alkaline side of the isoelectric 
point, therefore hide that has been treated with strong alkali and has an 
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isoelectric point of pH 5 will be strongly attacked by trypsin at pH 5 or 6, 
whereas a lightly limed hide with isoelectric point of 7 will be practically 
resistant to trypsin at this pH (5-6). The hide powder used by Stather should 
have been 1% dissolved under the conditions used, based on the work of 
Grassmann. The fact that it was 75% dissolved indicates it was heat-denatured 
during grinding; the results with it are questionable. Trypsin at pH values 
above 8 is autolized, but this is prevented by calcium ions. Chrome leather 
has long been known to be stable to trypsin. Vegetable leather tanned with 
condensed tannins has been found by several workers to be more resistant 
than that tanned with hydrolyzable tannins, although Stather found no dif- 
ference. Ligninsulfonic-acid-treated collagen is less resistant than found by 
Stather. To be trypsin-resistant HCHO-tanned leather must contain at least 
1.2% HCHO. A calfskin containing 0.6-0.8% dissolved completely in water 
at room temperature in 8 days with no putrid odor. There is a definite relation- 
ship between enzyme resistance of leather and shrinkage temperature. The 
Enzymatic Degradation of Collagen and Leather. F. Stather. Das Leder, 
7, 187-88 (1956).—A reply to the above statement of Gustavson. Hide powder, 
possibly denatured, was used for qualitative rather than quantitative indica- 
tions. The conditions used correspond to storage of leather in a moist atmos- 
phere. The shrinkage temperature of leather containing 0.5% of fixed 
formaldehyde is raised 18°, and the leather should therefore be resistant, if 
shrinkage temperature and resistance are closely parallel. 1.D.C. 


Fires and Their Prevention in Spray Machines in the Leather In- 
dustry. Th. Windel. Das Leder, 7, 84-88 (1956).—The vapor from lacquer 
mixtures used on leather is never explosive at concentrations below 0.8%. 
Such a concentration is never reached in the spray room. The maximum safe 
concentration for prolonged exposure of personnel is 0.04% for ethyl acetate 
and 0.05% for butyl acetate, and these are much below the explosion limit. 
Fires may be started by glowing tobacco, friction, or sparks. For example, 
waste dye may dry and build up on the exhaust fan blades and frame until the 
gap is closed and the friction between blades and frame generates enough heat 
to start a fire. All normal fire prevention methods should be used. All electrical 
connections and motors should be explosion proof. Ventilators for the spray 
booths should be properly located and installed. Deposits of dried dye should 
be kept to a minimum. Filters filled with shavings of wood or steel should 
not be used because they clog easily; wet separators are best. Spray cabinets 
should be of sheet metal, and enough should be available so that they can 
be cleaned without interfering with operations. If infra-red drying is used. 
only invisible ray (black-light) tubes should be used because other types may 
break, and the hot coil will start a fire. The infra-red heater and ventilator fan 
must be connected so the heater can not be turned on unless the fan also operates. 
The drier must have no dead spaces for the collection of dust. The best type of 
extinguisher is not clear. Dry extinguishers are only satisfactory when used at 
the site of the fire shortly after the outbreak, and in abundant amount. Water 


extinguishers are probably best, and of these only the water spray (fog) 
method should be used. I.D.C, 


The Use of a Compressed Spray of Carborundum in the Manufacture 
of Leather. A. Simoncini. Cuoio, Pelli, Mat. concianti, 32, 71-88 (1956). 


oo 
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The commonly used apparatuses for buffing leathers have some inconveniences, 
particularly when the treatment is done on the grain side, e.g., irregularity 
of touch due to nonuniform thickness of the hide, terminal marks of every 
passage of the hide under the emery wheel, combing of the fibers of the 
degrained surface, etc. Many suggestions were previously proposed to avoid 
these defects, but none was found completely satisfactory. With the method 
newly proposed, a spray of powdered carborundum is directed towards the hide 
by means of a current of compressed air. The apparatus is simply formed by 
a closed erosion chamber, an air compressor, and a tank for the preparation 
of the air-carborundum mixture. Among the materials examined to accomplish 
fluffing of the grain, only carborundum and quartz powders were found 
useful, because of their hardness and because they show the property of break- 
ing into sharp cutting splinters. The results of the operation are influenced 
by various factors: the relative inclination of the jet direction in regard to the 
surface of the hide, the percent of carborundum in the air current, the 
pressure of this current, the distance between the outlet nozzle and the hide, 
the time of action, etc. These factors influence each other, and it is necessary 
to determine exactly every condition for the various kinds of leather to be 
manufactured. The operation may be used to obtain a better adhesion of the 
finishes on the grain surface or to make soles less slippery (for chrome soles, 
sports shoes, etc.). Carborundum is a costly material, but it is possible to re- 
cover and separate it from the leather dust by putting the mixture into water 
(leather dust floats), by ventilation, or by chemical or thermal treatments. 


G.A.B. 


Sumac Tannin, a New Type of Tannin. W. Grassmann, G. Stiefenhofer, 
and H. Endres. Chem. Ber., 89, 454-62 (1956); Chem. Abstr., 50, 11045c. 


Tanning Properties of Chrome Liquors Prepared from Organic 
Reducing Agents. Il. Effect of the Amount of Reducing Agent and 
Aging upon the Chemical Characteristics of Chrome Liquors. Y. Saki- 


moto and T. Osugi. Mem. Fac. Agr. Hokkaido Univ., 1, 538-54 (1953); Chem. 
{bstr., 50, 11045i. 


Analysis of Complex Chromium Ions by Electrochromatography. 
A. Kawamura. Japan Analyst, 4, 158-71 (1955); Chem. Abstr., 50, 10610b. 


The Crystalline Structure of Melanin, Keratin, and Collagen. E 
Meirowsky. J. /nvest. Dermatol., 26, 95-104 (1956); Chem. Abstr., 50, 10824a. 


Sulfhydryl and Disulfide Groups of Proteins. R. J. Barrnett. Texas 
Repts. Biol. and Med., 13, 611-22 (1955); Chem. Abstr., 50, 10825f. 


Catechins and Catechin Tannins. Karl Freudenberg, and K. Weinges. 
Ann., 590, 140-54 (1954): Chem. Abstr., 50, 318g. 
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Characteristics of Jugoslavy Tannins. F. Vedris, E. Ludviger, and T. 
Prajs. Koza i Obuca (Leather and Footware) 4, 233-36 (1955).—The quality 
of tannins produced in Yugoslavia, and methods of extraction used, are 


described. H.B.M. 


Method for Quick Ascertainment of Penetration of Aniline Dyes 
into Leather. Pavel Kozina. Koza i Obuca (Leather and Footware) 4, 237-42 
(1955).—-The test is made by using chromatographic paper, employing dilute 


NH,OH as solvent. H.B.M. 


The Collection and Conservation of Hides and Skins in Sweden. 
B. Ivarsson and H. Fredholm. Das Leder, 7, 79-82 (1956).—Abstracts of two 
talks given at the opening of a new hide and skin warehouse in Varberg, 
Sweden. Cooperative slaughter houses have 280,000 farmer members and handle 
over 75% of Swedish slaughter. There are 25 slaughter organizations, each op 
erating in an area with definite boundaries formed by agreement. There is no 
competition. All are joined in a national organization, the Slakterifoérbund, 
which takes all surplus the individual organizations cannot dispose of and which 
is in turn part of the Sveriges Lautbruksforbund, a group of all agricultural 
organizations. The slaughterhouses found it necessary to handle their own 
hides; so in 1947 the Kontrollhudar was formed. All cooperative hides must 
be sent to the Hudar, which handles 75% of Swedish hides and 85°) of the 
calfskins. The Hudar attempts to stabilize the hide market and to improve 
take-off and hide quality. In 1954 they sold on the Swedish market 7 million 
hides worth 43 million kronen and exported 4.5 million worth 15 million 
kronen. They also handle wool and hair. Proper handling between slaughter 
house and tannery is very important, because when the market is high there 
may be a great loss, and when the market is low only first-class skins can be 
sold. Brining was compared with salting, and in many instances it yielded 
better leather (softer and lighter-colored leather with fewer blood vessels) but 
gave only very slightly greater area yield on the fresh-hide basis. The APC 
curing method (paper impregnated with a disinfection agent) gave better 
vield and had other advantages, but it was costly and troublesome. The cause 
of salt stains has been a matter of much study. Regardless of the cause, they 
have been found only on hides that contained a certain amount of soluble Ca 
and Mg salts. It was not sufficient to use salt free from Ca and Mg salts, for 
these may come from the water or other sources. In some cases there was a 
correlation between salt stains and Ca and Mg in the water; in other cases, not. 
However, care is taken that hard water is no longer used to wash fresh hides. 
Swedish calfskins also show blood vessels (beadlike chains) on the finished 
leather. These are not connected with the nature and race of animal but are 
the result of some unfavorable change in the skin after slaughter. The tempera 
ture of storage after slaughter has an important role. In a large-scale test 
skins were treated as follows: (1) cooled at once to just above zero, then 
salted normally; (2) cooled, then salted with less salt than usual and separated 
with paper; and (3) salted normally without cooling. Lot 3 had numerous 
hleod and salt stains, lot 1 many less, and lot 2 none. 1L.D.C. 


Newly Developed and Improved Testing Machines for the Leather 
and Plastics Industries. H. Rodenhiuser. Das Leder, 7, 82-84 (1956).-A 
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description with illustrations is given of 3 testers: (1) a folding endurance 
tester, probably similar to the MIT paper tester [parts on the figure are not 
lettered, although lettering is used in the text]; (2) the Bally Flexometer for 
determining folding resistance; and (3) an abrasion-resistance tester in which 
the specimen is rotated while moving horizontally across a rotating cylinder 
covered with emery. EDA 


The Action of Sulfiting on the Solubility Behavior of Vegetable 
Tannins. D. G. Roux. Das Leder, 7, 111-12 (1956); see JALCA, 51, 81 
(1956).—-Chromatographic studies indicate sulfited components of an extract 
do not emulsify insolubles, because these have already been made soluble by 
sulfiting. Sulfiting decreases the affinity of tannin for cellulose and collagen. 
There is at present absolutely no proof that sulfiting decreases particle size. 


1.D.C. 


The Separation of Castor-Oil Products by the Method of Panzer- 


Niebuer. 0. Dietsche and H. Liibbe. Das Leder, 7, 119-22 (1956).—Castor 


oil is not readily soluble in petroleum ether, so a low result (41.5% instead of 
46.1%) for the emulsified fraction in a castor-oil product emulsified with 
castor-oil soap was found by the method of Panzer-Niebuer (see JALCA, 48, 
328). The following modification gave good results: Shake 2 g. of oil with 75 
ml. of a 1:1 petroleum ether-ether mixture and 75 ml. of 50% aqueous alcohol. 


Separate the layers, and wash the aqueous alcohol portion with 25 ml. of the 
ether mixture. Combine the wash ether with the main ether fraction, wash it 
with 25 ml. of 50% aqueous alcohol, and combine this washing with the main 
alcohol fraction. Washing the fractions is necessary in order to obtain a 
satisfactory separation. In the above oil product 46.00 of emulsified oil was 
found; it was calculated as 46.1%. A mixture of ricinoleic acid sulfate and 
ricinoleic acid, made by mild sulfating of the acid, was calculated to contain 
34.2% of emulsified oil. The amount found by the original method was 45.0% ; 
hy the modified method without washing (and using 25 ml. portions of ether 
and alcohol, instead of 75 ml. portions), 50.0%; and by the modified method 
with washing, 55.1%. Four technical Turkey Red oils were analyzed for 
emulsified oil with the following results: by the old method, 28.2%, 13.7%, 
9.9%, and 9.9%; by the modified method 36.7%, 26.1%, 16.5%, and 13.9°7 
respectively. The latter were not higher because they contained emulsifier. 
This fraction contained only 0.02%-0.39% of SO,; the SO, content of the 
original oils varied from 3.7% to 6.1%. 1.D.C, 


The Use of the Batik Art in Leather Finishing in Indonesia. 5. Pa: 
troesti and EK, Gergely. Das Leder, 7, 134-36 (1956).—*Batik leather” has 
recently aroused interest not only in Indonesia but in other countries where 
national costumes are worn. It has appeared in Europe and in the United 
States, where lately a kind of screen printing was used to produce patterned 
upper leather from pigskins. In Indonesia the old “Foldik” leather method: 
which produces color patterns, has lately been promoted for use in cottage 
tanneries by “modernized” procedures. A goatskin, tightly pleated and fastened 
to a board with copper nails at each end, is colored with different dyes which 
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are applied to the edges of the folds only, to produce a pattern design. The 
skins are then unfolded, stretched, dried, dressed with a slightly colored top 
dressing, and boarded by hand. A description is given of the batik process 
for dyeing fabrics, in which the cloth is waxed by hand to form a design, dyed 
(in the unwaxed areas), and the wax removed by boiling the cloth in water. 
For leather, the wax is applied either by a brass pattern or through a stencil. 


L.D.C. 


Simultaneous Microdetermination of Copper and Iron Using Mixed 
Phenanthrolines, B. Zak and N. Ressler. Anal. Chem., 28, 1158 (1956). 
Microgram quantities of Cu and Fe may be determined simultaneously by 
analysis of the mixed phenanthrolines in either one or two phases. The com 
ponents are determined in water of isopentyl alcohol by simultaneous mathemati 
eal equations, or the Cu is extracted as the cuprous-neocuproine complex in 
isopentyl alcohol while the ferrous-1, 10-phenanthroline complex stays in the 
aqueous phase. Fairly reasonable analytical accuracy is obtained when both 
substances are in the same phase, while good analytical accuracy is obtained 
in the two-phase system where the extracted substance has a highly favorable 


partition coefficient. H.R.W. 


Plant Polyphenols, I.—The Polyphenolic Constituents of the Pel- 
licle of the Walnut (Juglaus regia). L. Jurd. J. Am. Chem. Soc., 78, 3445 
(1956).—It has been observed that the oxidative deterioration of walnut 


kernels is inhibited by the presence of an intact pellicle (skin). Through de 
tailed analyses the skin was found to contain ellagic acid, methyl gallate, gallic 
acid, and a tannin. This tannin was composed of four polyphenolic esters or 
glucosides. It is suggested that a preferential oxidation of these pyrogallol de- 
rivatives in the skin is the stabilizing factor against decomposition of the 
constituents of the walnut kernel. H.R.W. 


Complex Ions of Chromium. VI.—Kinetics of Formation of Diol 
Bonds in Chromium (TI) Solutions. D. Grant and R. Hamm. /. Am 
Chem, Soc., 78, 3006 (1956)—-The rate of dimerization of cis-hydroxy- 
dioxalatoaquochromate (II) or cis-dehydroxydioxalate chromate (II1) have 
heen followed by spectrophotometric methods. Slow reactions are indicated: 
the first of these has been identified as a dimerization, while the second in 
volves a replacement of oxalato groups by hydroxyl groups followed by poly- 
merization to some degree through diol bond formation. Upon the addition 
of acid the monohydroxy dimer was found to split slowly and give back the 
original dioxalatodiaquochromate (II1). The dihydroxy-aged product gave an 
immediate precipitate upon the addition of acid. This precipitate then slowly 
went into solutions, as the oxalate slowly combined to form dioxalatochromate 


(TIT). H.R.W. 


Report of the Quantitative Tannin Analysis and Hide Powder Com- 
mittee of the Society of Leather Trades’ Chemists: Proposed Official 


Method for Quantitative Tannin Analysis. J. P. Danby (Convener). /. 
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Soc. Leather Trades’ Chemists, 40, 213-25 (1956).—General precautions, 
preparation of sample for analysis, the analysis procedure, and the proposed 
official method for testing hide powder are outlined in detail. J.M.C, 


A Note on Differential] Measurements With a Photoelectric Colori- 
meter. F. E. Downs. J. Soc. Leather Trades’ Chemists, 40, 240-41 (1956). 
A procedure is suggested for measuring the color of certain leather patterns 
with a J 20 colorimeter (see /ALCA, 50, 333) when luminance is very low or 
where either the x or z component is very low. J.M.C. 


Cordovan Leather from Pigskin. W. Frankford. Das Leder, 7, 109-10 
(1956) .—The rear back part of skins of old hogs, if tanned by the process used 
for horse shells, will make shoe upper leather similar to shell cordovan. A 
comment by A. Kiintzel and T. Stirtz (with photomicrographs) points out that 
pigskin does not have a structure similar to that of the shell area of horsehides, 
although this does not mean a cordovan leather cannot be made from pigskins. 


1.D.C. 


Carboxymethylamino Acids and Peptides. 5. Korman and H. T. Clarke. 
/. Biol. Chem., 221, 113 (1956).—The stability to acid hydrolysis of N-car 
boxymethyl derivatives of amino acids and the feasibility of their separation 
from natural amino acids are discussed. The preparation of the derivatives 
using magnesium bromoacetate is described. On treatment with bromoacetate, 
peptides form products from which, after acid hydrolysis, the carboxymethylated 
N-terminal amino acids can be isolated in high yields. Carboxymethyl Pro- 
teins. /bid., 221, 133 (1956).—In serum albumin reacted with bromoacetate 
at pH 9, carboxymethyl groups are attached to nye phenolic, and imidazole 
groups with no apparent degradation of the protein. Carboxymethylation is said 
to offer promise as a means for the estimation and identification of terminal 
a-amino acids in proteins. J.M.C, 
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Water-Proofing Fabrics and Leather. Brit. Pat. 742,279. Eastman 
Kodak Co. Appl. Aug. 24, 1953. Fabrics and leather are water-proofed by 
coating or impregnating them with an aqueous dispersion of 25 to 80 parts 
of an acrylic ester having the formula: 

K, 
| 
CH, =C—C—OR, 
wherein R, is a hydrogen atom or a lower alkyl radical containing | to 4 car- 
bon atoms and R, is an alkyl radical containing from 1 to 6 carbon atoms, 


polymerized at 45° to 120°C. in admixture with 75 to 20 parts of a vinyl 
polymer having the formula: 
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(CH —CH,)z+~CH—CH,) 00-2 


OH O—C—R, 


} 
0 


wherein R, represents a lower alkyl radical. x represents the percentage of 
this polymer having groups based on vinyl alcohol, and 100—x represents the 
percentage based on a lower alkanoic acid ester of vinyl alcohol, x being from 
#0 to 100, the total weight of acrylic ester and vinyl polymer being 100 parts. 
The acrylic esters may be ee alone or in admixture with one another 
or with other monomers (see Group IV (a)). The compositions may contain 
hardening agents for the polyvinyl alcohol (see Group IV (a)), and the acrylate 
ester polymer may be cross-linked before or during polymerizations. Fabrics 
specified which may be treated with the aqueous dispersions are those made 
from fibres of cotton, silk, viscose, cellulose esters, cellulose ethers, superpoly- 
amides, glass, asbestos, flax, hemp, wool, and polyesters. When applying the 
dispersions to leather the article may be coated on one or both sides. 


Tanning Hides, Furs, Ete. Brit. Pat. 745,000. Boehme Fettchemie Ges. 
Appl. April 17, 1953. Hides and skins including furs are tanned with an aqueous 
solution or dispersion of an artificial resin containing the guanidine residue 


HN = 0 
N = 


basic groups of which have been reacted with an acid to form salt groups. The 
artificial resin may be used before, simultaneously with or after a mineral 
(notably chrome or aluminum) vegetable or synthetic tanning agent, or 
formaldehyde, and in particular with tanning agents containing a fatty radical 
in aqueous solution or emulsion. In general 2-10%, preferably 2-6%, of the 
artificial resin and if desired 1-10% preferably 2-5% of the fatty tanning 
agent, based on the weight of the hides, are used. The skins may be prelimi- 
narily softened, limed, and/or shaken, delimed, steeped and pickled. After 
tanning, the resins may be made insoluble by treating with alkaline media, 
e.g. with oxides or hydroxides of alkali or alkaline earth or earth metals; by 
formation of insoluble salts, e.g. with fatty acid salts, water soluble salts of 
organic sulphuric acid esters, water soluble salts of organic sulphonic acids 
and other anion active soap substitutes, water soluble salts of tannins which 
contain in particular sulphonic acid groups; by treatment with formaldehyde; 
by introduction of higher molecular weight organic radicals by acylation with 
alkyl or alkylbenzene sulphochlorides; or by reaction with isocyanates. The 
artificial resins according to the invention may be prepared from the follow- 
ing compounds either as such (in which case the basic groups are subsequently 
neutralized) or in the form of their salts: guanidine, methyl guanidine, pheny| 
guanidine, diphenyl guanidine, methyl phenyl guanidine, amino guanidine, 
nitro guanidine, acetyl guanidine, guanyl-urea (dicyandiamidine) and dicyan 
diamide, Suitable salt-forming acids are: hydrogen halide acids, sulphuric acid. 
nitric acid and carboxylic acids, in particular low molecular weight fatty acids. 
The hydrochlorides, sulphates or acetates are used in the examples. The 
condensation mixture may include as one component in addition to that pro 
viding the guanidine residue and salt groups: formaldehyde (or substances 
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giving off formaldehyde, such as para-formaldehyde, trioxymethylene, hexa- 
methylene tetramine, formaldehyde bisulphite, and methylal) acetaldehyde, 
butyraldehyde, crotonaldehyde, benzaldehyde, acetone, methyl ethyl ketone, 
vinyl ethyl ketone, ethyl propyl ketone, acetophenone, mesityloxide, phorone, 
or cyclohexanone and its homologues; and as a second component: phenol and 
its homologues or substitution products such as cresols, pyrogallol, resorcinol, 
hydroquinone, halogen phenols; phenols containing carboxyl groups, such as 
salicylic acid; naphthols; wholly or partly etherified or esterified aromatic 
hydroxy compounds, such as phenoxy-acetic acid; urea, its substitution pro- 
ducts or derivatives, such as alkyl ureas; thio urea; other amido-derivatives 
of carbonic acid such as urethane and guanidine, or its derivatives cyanamide 
or dicyandiamide; diamides of dicarboxylic acids; dihydrazides; compounds of 
the azine series, such as methyl diamino triazine, triamino triazine (melamine), 
and substances obtained therefrom by splitting off ammonia such as melam, 
melem, mellon; hydroxydiamino triazines (ammeline); corresponding com- 
pounds of the pyrimidine and quinazoline series, guanazol derivatives, and 
hydrazine derivatives of the heterocyclic series; paratoluene sulphonamide; 
phenyl hydrazine; and ketones with reactive methylene groups such as acetone 
and cyclohexanone. Condensation can be undertaken in neutral medium without 
any catalyst, or known catalysts such as acids or acid-reacting salts can be 
added. The salt-forming component may be precondensed with a carbonyl com- 
pound, and the third component added thereto, or it may be added to a con- 
densation mixture of the latter two components, As fatty tanning agents there 
are mentioned the following compounds or types of compounds: fatty alcohol 
sulphonates, i.e. compounds of formula ROSO, M, in which formula R is a 
fatty alkyl radical and M signifies a salt-forming organic or inorganic cation; 
sulphonic acids, or water soluble salts of alkyl-, alkyl aryl- (e.g. alkyl benzene-) 
of water soluble salts of sulphonated oils and fats; water soluble salts of fatty 
acids, resin acids, and wax acids; water soluble condensation products from 
proteins or protein hydrolysis products with fatty acids or sulphonic acid 
halides, or with high molecular weight halogen fatty acid esters or amides; 
organic quaternary ammonium, phosphonium or sulphonium compounds, con- 
taining at least one high molecular weight lipophilic radical, e.g. trimethyl 
octadecyl ammonium chloride, dodecyl pyridinium bisulphate, and dimethyl 
cyclohexyl octadecyl ammonium chloride; polyalkylene oxide condensation 
products, e.g. ethylene oxide condensation products of high molecular weight 
carboxylic acids, amines, mercaptans or aliphatic or aliphatic-aromatic (e.g 
alkyi-benzene) sulphonic acids or sulphonamides, the corresponding water 
soluble condensation products with polyhydroxy alcohols, such as ethylene 
glycol, glycerol, penta-erythritol and sorbitol; animal or vegetable fatty acids, 
e.g. olein; animal or vegetable oils or fats such as train oil, tall oil, resin oil 

an oil obtained by dry distillation of a resin); mineral oils or fats; fatty acid or 
sulphonic acid chlorides, e.g. alkyl benzene sulphonic acid chlorides; and 
compounds containing fatty radicals and reactive halogen atoms, e.g. high 
molecular weight halogen fatty acid esters or amides. In the examples, in 
addition to some of the above named compounds, there are employed: oxalic 
acid (in the pretanning liquor); a mineral/sperm oil mixture emulsified with 
a cation soap (with a pretanning agent); vegetable extract tannins—quebracho, 
mimosa, valonia; alkyl sodium sulphate mixtures having 12-16 and 16-18 
carbon atoms per molecule respectively as an additive to the tanning liquor or 
as a separate dressing; alkyl benzene sulphochloride having 10-18 carbon 
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atoms per molecule in a separate treatment; oleyl sodium sulphate in a separate 
treatment; potassium alum and sodium chloride as additives to the tanning 
liquor. In example | the artificial resin is prepared from 1 mol. of dicyandia- 
mide, 2 mols. of dicyandiamide hydrochloride, and 4 mols. of formaldehyde. 
This is typical of the resins used in the remainder of the examples. 


Coating Leather; Waterproofing Textiles. Brit. Pat. 746,394. CIBA 
Lid. Appl. Nov. 16, 1953. Emulsions, capable of undergoing oxidative drying, 
for imparting to textile materials, leather and paper, dressings and coatings 
that are fast to washing and crocking comprise a metallic drier and a hardenable 
aminotriazine-formaldehyde condensate (see Group IV (a)) in which at least 
two methylol groups per mol. of aminotriazine are etherified by allyl or 
methallyl alcohol. Other methylol groups may be etherified by saturated 
alcohols or esterified by saturated or unsaturated fatty acids or resin acids. The 
condensates may be subjected to a thermal pretreatment, or blown with a gas 
containing oxygen, or partially polymerized with vinyl acetate, styrene, 
acrylic or methacrylic esters or a drying oil. The emulsions may also contain 
additional binding agents, e.g. nitrocellulose, acetyl cellulose, ethyl cellulose, 
polyvinyl acetate, polyvinyl acetals, polystyrene, phenol-, melamine- or urea- 
formaldehyde resins, linseed oil, dehydrated castor oil, soya bean oil, wood oil 
or alkyds modified with such oils or styrolised oils; dressing and thickening 
agents, e.g. locust bean flour, cellulose esters and ethers or alginates; agents 
imparting hydrophilic properties, e.g. paraffin wax or other waxes; delustring 
agents; acid curing catalysts; and ionic and non-ionic emulsifying agents. For 
imparting water-repellent dressings on textiles the emulsions may contain the 
allyl ether modified with higher fatty alcohols, higher fatty acids or fatty acid 
amides, In examples: (3) cotton gaberdine is rendered water-repellent by 
applying thereto an emulsion containing an allyl-stearyl ether of hexamethylol 
melamine, cobalt naphthenate, toluene, the polyglycol ether of octadecyl ether 
and water. (4) A coloured coating is applied to chrome leather by applying 
thereto an emulsion containing a blown allyl ether of hexamethylol melamine. 
the polyglycol ether of octadecyl alcohol, cobalt naphthenate, toluene, indigo. 
sodium dinaphthylmethane disulphonate and water. 


Method of Extracting Animal Glue. U.S. Pat. 2.751.377. H. L. Keil, 
Clarendon Hills, A. L. Lolli, Chicago, and E. F. Cavanaugh, Wilmette, IIL, 
assignors to Armour and Company, Chicago, Ill. Appl. Feb. 26, 1953. 1. The 
method of extracting animal glue from collagen-bearing animal tissues, charac- 
terized by the step of carrying out the extraction by contacting acidulated col- 
lagen-bearing animal tissues with hot water to extract the glue and also 
contacting said hot water with an insoluble base to maintain said water at a 
substantially non-acid pH during said extraction, whereby the extraction is 
facilitated by the acidity of the tissues while the extracted glue is protected from 
acidic conditions which would impair its viscosity. 


Silicone Water-Repellent Compositions. U. S. Pat. 2,758,946. D. P. 
Spalding, Troy, and G. E. Shepherd. Schenectady, N. Y., assignors to 
General Electric Company. Appl. Sept. 23, 1952. 1. The process for rendering 
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a wholly organic textile material water-repellent which comprises (1) applying 
to the surface of the textile material a mixture of ingredients, in the unreacted 
state and free of any composition containing silicon-bonded hydrogen, the 
said mixture of ingredients being dispersed in water and comprising (a) an 
organopolysiloxane obtained by cohydrolyzing dimethyldichlorosilane and a 
long-chain alkyl trichlorosilane selected from the class consisting of nonyltri 
chlorosilane and lauryltrichlorosilane, the long-chain alkyl groups in the afore- 
said organopolysiloxane comprising from 1 to 15% of the number of silicon- 
bonded methyl groups, and the said organopolysiloxane containing an average 
of from 1.4 to 2.1 total methyl and long-chain alkyl groups, wherein all the 
organic groups are attached to silicon by carbon-silicon linkages, (b) an in- 
completely condensed water-soluble melamine-formaldehyde resin which is in 
the preformed unreacted state, and (c) a metallic salt curing agent for the 
above-mentioned methyl long-chain alkyl polysiloxane, the latter polysiloxane 
being present, by weight, in an amount equal to from 5 to 50% of the weight 
of the melamine-formaldehyde resin and the metallic salt comprising from 0.1 
to 20%, hy weight, of the above-mentioned methyl long-chain alkyl polysiloxane. 
and (2) heating the treated textile material at a temperature from 50° to 250°C, 
until a water-repeilent surface is obtained. 


BOOK REVIEWS 


Atoms and Energy. Professor H. S. W. Massey, F. R. S. New York: 
Philosophical Library, Inc. 175 pp. $4.75.—The title may not indicate any im- 
mediate relevancy for leather technology; however, it represents much food 
for thought in the future. This book is written in simple non-technical fashion 
reporting the newer developments in atomic physics which is the basis of 
nuclear energy release. The important part for the leather technologist is the 
last chapter where an account is given of researches where efforts are being 
made to elucidate the nature of such fundamental particles as electrons, protons, 
and neutrons; pi, mu and V mesons; cosmic rays; alpha and gamma rays. It 
does not record their application, but the known application of gamma rays and 
the influence of other particles on high polymers suggest a real potential for 
their application on animal skin and leather. F. O'Flaherty 


Basic Chemistry of Textile Preparation. S. R. Cockett and K. A. Hilton. 
New York: Philosophical Library, Inc. vii 4+- 197 pp. $6.00—This is a concise, 
readable, well written text. Although the book does suffer from the brevity 
forced by its plan, the breadth of subject matter is surprising. In some instances, 
better organization of the subject matter might be helpful. For example, the 
text passes from the macro-fiber to microscopic fibrils, to a reference to the 
electron microscopic structure (not mentioning the proto-fibril), and then to 
a discussion of valency followed by a brief outlne of macro-fibers, cross-linking, 
and chain links. It is unfortunate that the more current theories of macro- 
molecular structure and methods of study in this area are almost ignored, al 
though the principle of the electron is briefly, but rather clearly, discussed. 
Other sections of the work are quite up-to-date. 
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It is odd that collagen was not included in the listed sclero-proteins even 
though there is a good, though brief, discussion of leather. No doubt most 
leather chemists would consider a comparison between beamhouse processes 
and the retting of flax in a little better balance than the analogy drawn between 
hating and retting. 

Although the book is intended as a text, it could be more useful to students 
and research people if a bibliography were included in place of, or in addition 
to, the literature sources and types of sources listed. 

The above comments are offered only as constructive criticisms. The authors 
are to be congratulated on the wealth of material so well discussed in so small 
a volume. While the book is certainly not essential to a leather chemist’s book- 
shelf, it is a good introduction to our sister industry. k. D. Compton 


Basic Chemistry of Textile Colouring and Finishing. 5. R. Cockett 
and K. A. Hilton. New York: Philosophical Library, Inc. vii 4+- 191 pp. $6.00 
The same general comments apply to this work as to its companion volume, 
Basic Chemistry of Textile Preparation, also reviewed in this issue. Reference 
is frequently made to discussions of fiber chemistry and structure in the latter 
volume. A surprising amount of theory and dye chemistry is presented for 
such a concise text. Much of the dye chemistry and dye characteristics given 
are, of course, directly applicable to the leather field. The chapter on “Coloura- 
tion of Miscellaneous Materials” includes a considerable variety: leather, paper, 
fur, and anodized aluminum, as well as plastics and rubber, food, cosmetics, 
and paints and inks. Once again, as in the companion volume, the presentation 
of the leather field is fairly good. Erroneous statements made, or impressions 
given, are undoubtedly due to the oversimplification forced by brevity. Of the 
two volumes, Basic Chemistry of Textile Colouring and Finishing is certainly 
the more useful to the leather chemist. In fact, it should be a fairly handy 
volume for his bookshelf. E. D. Compton 


CORRECTION 


In the August issue, p. 408, paragraph 3, the settings on the spectrophotometer 
should read “570 mz” and “350 my”. 
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for greater 


Here’s a vitally important step in fatliq- 
uoring progress for you! Now you can 
fatliquor right in the chrome bath with 
Nopcolene R and get two big advantages 


1. The greater depth of lubrication that 
results gives your leather higher ten- 
sile strength, better stitch tear, greater 
suppleness. 


2. In many instances, you eliminate the 
need for additional fatliquoring, thus 
greatly reducing costs 

Nopcolene R, like all Nopcolenes, does 

two jobs at once...gives you accurate con- 

trol over both surface lubrication and 
depth of penetration. Write today for 
complete information. Nopco Chemical 

Company, Harrison, N. J. 


PLANTS: Harrison, N. J 
Cedartown, Ga. + Richmond, Calif. 


London, Canada 





BIOBATE 


> Biobate is a highly standardized bating 
compound of extreme stability. 


> Biobate provides controlled, effective enzyme action 
during bating for all types of leather. 


® Biobateis adaptable to all bating conditions 


and procedures. 


SEBACOL 


e+ for dependable unhairing 
Sebacol produces clean, 
uniform quality leather under 
varied beamhouse practices. 


WALLERSTEIN COMPANY, INC, + 1 s ‘MAD 


STEROZOL 
eee reliable germicide 


Sterozol inhibits bacterial 
action and mold growth on raw 
stock and leather in process. 


N AVENUE, NEW YORK 16,N.¥. 





pure NICKEL... PURE NICKEL.. 


PURE NICKEL.. 


Sodium Sulphide Flakes 
Sodium Tetrasulphide 
Sodium Sulphydrate Flakes 


All processing equipment in our sodium sulphide and 
sodium sulphydrate department is made of PURE 
NICKEL. 


This includes all pipe lines, valves, evaporators, cocks, 
concentrators, nickel clad tanks, etc. 


All raw materials used must meet our rigid specifica- 
tions, materials in process are constantly checked by 
our control laboratory, and the finished products are 
carefully analyzed by our Chief Chemist. 


Our modern equipment plus forty years of experience 
in the production of sodium sulphide and sodium 
sulphydrate is the reason why... . 


OUR PRODUCTS ARE OF THE 
HIGHEST PURITY 


BARIUM 
REDUCTION CORPORATION 


SOUTH CHARLESTON, WEST VIRGINIA 





(MANGROVE BARK EXTRACT) 


SAXE CUTCH CORPORATION 


500 FIFTH AVENUE NEW YORK 36, W. Y. 


NM. TANNERY OILS 


Yad AND FAT LIQUORS 
NA OILS 


FOR ALL TYPES OF LEATHER 


MARDEN-WILD CORPORATION 


500 COLUMBIA STREET, SOMERVILLE, MASS. 
MARDEN-WILD OF CANADA LTD., HALIFAX, N. S. 


STRONGER, 
BETTER-LOOKING LEATHER... 


. . . In shorter processing time! Leather chemists tell us 
they achieve this result consistently with Sun’s Leather- 
Processing Oils. Reason: these oils mix easily, work fast, 
lubricate fibers uniformly. There’s no surface scum; so 
rapid, thorough tanning produces light, even-colored leathers 
—superior in quality, temper and tensile strength. For full 
details, call your nearest Sun Office . . . or write to Sun Oil 
Company, Philadelphia 3, Pa. In Canada: Sun Oil Company 
Ltd., Toronto and Montreal. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY sOnocd 


PHILA. 3, PA. + SUN OIL COMPANY LTD., TORONTO & MONTREAL 





ACC P seELL-MINE 


LIME 


Accurate laboratory control assures you of 


consistently better milk of lime. 


You can depend on Warner Bell-Mine Lime for 
uniformity in purity, analysis and physical 


properties. 


WARNER COMPANY 
Bellefonte Division, Bellefonte, Pa 


SUE C Jee} ate Pittsburgh 


THE LEATHER CO. 


Quality Calf Leather 


LUXOR - BLACK JETTA 
KAFFORITE - KOZY - JILL JETTA 
EMBOSSED CALF - WHITE WASHETTE 


TANNERY & GENERAL OFFICES: GIRARD, OHIO 
BOSTON NEW YORK ° ST. LOUIS * CHICAGO 


— a 


EISENDRATH rine CALF LEATHERS 


IN COLORS AND BLACK 


B. D. Eisendrath Tanning Company 
549 W. Washington Blvd. Chicago, Ill. - Tannery at Racine, Wisconsin 


92 South St , Boston, Mess., Day Gormley Leather Co 29 W. 3bth St., New York City, Eugene Williems 
1358 S. Hill St., Los Angeles 15, Calif., David V. Whiting Co 








fia MORITE BRAND , 


Sulphonated and Cempounded 
OILS 


WHITTEMORE-WRIGHT COMPANY, INC. 
62 ALFORD ST. CHARLESTOWN DISTRICT BOSTON, MASS. 


The Original Dry Color 
for Splits and Suede 


(also in paste form) 


PRESTO COLOR COMPANY 


WEST ALLIS 14, WIS. 


Dry Colors + + Finishes 





Borax or Boric Acid 


United» States Borax & Chemical Corporation 


PACIFIC COAST BORAX COMPANY DIVISION 


a 
Min Soha “enon Son vn hon n't NG eo 
New York 
Chicago 
Kansas City 
Philadelphia 
Distributors located in principal cities throughout the U.S.A Cleveland 
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WHITEMAN- 
WALTON CO. 
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ESTABLISHED 1883 

Exclusively a Tannery Paper 
Devoted to Leather Technology, Tanning and Finishing of 
Leather, Tannery News and Markets. 


Affords complete tannery coverage, concentrated among 
tanners, chemists and buyers of materials, raw stock and 
equipment. 


Technical articles and newsworthy 
features invited for publication. 


THE LEATHER MANUFACTURER 


NEW YORK OFFICE BOSTON OFFICE 
154 Nassau St. 683 Atlantic Ave. 
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INSIDE TRACK TO BUSINESS! 


Why run around “Robin Hood’s barn” when there’s a quick 
direct route to customers? 


The direct route to tanneries is by way of the TANNERY 
BUYER, a special monthly section of Shoe and Leather 
Reporter, made especially for and read by important execu- 
tives, superintendents, chemists, and buyers. 


Make your advertising dollars count. Use Shoe and Leather 


Reporter’s TANNERY BUYER. 
SHOE AND LEATHER REPORTER 


Executive Offices: 207 ESSEX STREET, BOSTON 11, MASS. 
Offices in * CHICAGO © CINCINNATI * WASHINGTON 
NEW YORK * MILWAUKEE @ ST. LOUIS + LONDON, ENG 


FAT LIQUORS 
FEATURING 
CONTROLLED PENETRATION 


SALEM, MASSACHUSETTS 





HAVE YOU TRIED 


QO T drofurfuryl Alcohol 


IN FINISHING 
LEATHER? 


QO Tetrahydrofurfury] alcohol 
(THFA®) is becoming increasingly 
important in the finishing of leather. 
THFA dissolves many difficultly sol- 
uble dyes and keeps them dispersed 


even when dye solutions cool. Its ac- 
tion as a highly efficient driver pro- 
duces deep penetration and aids in 
leveling spray and flame coats. 
THFA is unusual in its ability to 
penetrate through the grain of leather 
without disturbing the fat liquor bal- 
ance so necessary for flexibility and 
proper feel of leather. Not to be over- 
looked is the use of THFA as a resin 
solvent which aids resin penetration 
and adhesion to leather surfaces. 


Write for a sample and a copy of our builetin on tetrahydrefurfury! aicehel. 


aOar 
Quaker er a 330A The Merchandise Mart, Chicage 54, Ilinols 
CT tty) Room 430A Main P. O. Box 4376, Portland 8, Oregon 


in Europe: Quaker Oots-Graanproducten N. V., Rotterdam, 

The Netherlands; Quaker Oats (France) S. A., 3, Rue Pillet-Will, 
Paris IX, France; A/S “Ota,” Copenhagen, S. Denmark 

in Australia: Swift & Company, Pty., Ltd., Sydney 


in Japon: F. Kanemats & Company, Ltd., Tokyo 
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EXTRACTS 
PANCREATIC BATES 
FILLERS 
SOLE LEATHER FINISHES 
TANNERS SUGAR 
TANNERS LIME 
CHEMICALS 


© og Re tl. oe oe Te) eae. ee 
COUDERS PORT; PENNA. 





finest Ki \ 


products 
fastest 
service ARTHUR C. TRASK CO. 


TELEPHONE 4103 So. LaSalle St., Chicago 9 
BOvlevard 8-2030 CABLE: Actrosk TELETYPE: CG1478 


STANDARD HIDE POWDER 


A material made to specifications and used internationally 
for the analysis of vegetable tanning materials 


FRANK F. MARSHALL 
RIDGWAY + PENNSYLVANIA 


KEPECO FINNALINE KEPOLAC 
EMULLO -  KEEPA-SHINE FONDO 
UNI-LAK 


(Reg. U. S. Pat. Office) 


Garden State Tanning Inc. 


Pine Grove, Pa. by the Investigation of Matter”. 


“The Extension of Knowledge is 


This space dedicated to 
Tanners’ Council Research Laboratory 


Upholstery Leather toutint 


Manufacturers of 


New York Office 330 Fifth Avenue 





UNION TANNERS SUGAR LIQUID, CHIPPED, BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 
UNION TANNERS SUGAR LIQUID, CHIPPED, BILLETS 


UNION STARCH & REFINING CO. 


Established 1903 
General Offices. COLUMBUS, INDIANA 
NON-FOAMING UNIFORM CLEAR NON-FOAMING 
UNION TANNERS SUGAR LIQUID, CHIPPED, BILLETS 
UNIFORM CLEAR NON-FOAMING UNIFORM CLEAR 


BLACK BRIGHT FINISH No. 5200 


@ TIGHT TO WET RUBBING — YET NOT 
A LACQUER. 


FULL, DEEP BLACK COVERAGE. ALSO 
EXCELLENT FOR CUT EDGES. 


BRIGHT LUSTER WITH VERY NICE FEEL. 


(SAMPLE ON REQUEST.) 


Established 1900 


Apex Chemical Co., Inc. | re er ine 


200 S. First St., Elizabethport |, N. J. of specialties for 
the tanning trade 
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CONSULTING « TESTING * RESEARCH « DEVELOPMENT 
for the 
TANNING AND ALLIED INDUSTRIES 


Specialists: Sampling and Testing of Tanning Materials 


UNITED STATES TESTING COMPANY 


INCORPORATED 
1950 Park Avenue, Hoboken, N. J. 


Srui es 
for all types of 


iL 


NEWARK 
LEATHER FINISH CO. 


8 WILHELM ST. HARRISON, N. J. 


Telephone HUmboldt 2-5072 





BONA ALLEN, INC. 


Buford, Georgia 


TANNERS SINCE 1873 
a 


Finest English Rein 
and Strap Leather 


Latigotan Harness Leather 


Manufacturers of genuine English 
type and full rigged hand tooled 
roping saddles. 


HOWES LEATHER CO. IN. 


SOLE LEATHER 


SIDE LEATHER 


Tanners Cut Sole Division 


CUT SOLES 


BOSTON, MASS. 
ST. LOUIS, MO. CHICAGO, ILL. 


two 
good steps .. 


. essential to the production of 
fine leathers are: first, selection of 
good hides and skins and, second, 
selection of quality tanning ma- 
terials. 


For years, tanners have selected 
Clinton corn sugars and Clinton 
corn syrups as proven materials to 
use in the chrome tanning process. 
Clinton Lactic Acid, available in 
concentrations of 44% or higher, 
is used as an outstanding deliming 
and finishing agent. 


We know you've already taken the 
first wise step — selection of good 
hides. Why not follow up with the 
second . . . if you haven't already 
done so? Always choose Clinton 
for your tanners’ sugars, syrups 
and lactic acid requirements. 


lity products 


FROM THE WORLD'S CORN CENTER 


CLINTON CORN PROCESSING COMPANY 
CLINTON, 1OWA 
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SOLE R@ason 


ESTED and proved for 40 years—Diamond A is recognized as the 
Tanners’ standard sponging and washing compound 
Here's why. Diamond A does a double job — (1) It prepares sole 
leather for rolling and protects the grain. (2) Used as a dip after rolling, 
it toughens the grain and improves color and finish 
Why delay? Let the Borne Chemical representative give you full 
particulars on Diamond A. You'll agree it's in a class by itself 


OTHER BORNE CHEMICAL SPECIALTIES 
(Get the Facts about These, Tool) Since S74 
COMPOUND for WHEELING (R SE 
COMPOUND for SPONGING 


Supreme A Compound Our Laboratory 


Bretolene + Saxon Oil Facilities are 
always at your 


disposal 


BORNE CHEMICAL COMPANY, INC. 


ELIZABETH, N. J * CHARLOTTE, N. ¢ 
merly BORNE, SCRYMSER COMPANY 





CONSULTING SERVICE 


Technical consultation is available for improving your leather, 
reducing your costs and developing new leathers and finishes. 
More than 40 years practical application of Scientific Research 
to Leather manufacturing. 


ADOLF SCHUBERT, 549 W. Washington Bivd., CHICAGO, ILL. 


THE BEST 


Sy, 
COMPOUNDS 


TANNERS’ SUGAR LACTIC ACID 
BUFFALO EXTRACT & SUPPLY CO. ~- BUFFALO, N. Y. 


Leathers 


oe es 


SOLE ..4 UPPER LEATHER 


ARMOUR LEATHER CO. 
Chicago Boston New York 
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That’s the standing of LEATHER AND SHOES in the tanning industry 


The latest circulation statement shows that LEATHER AND SHOES has 
141% more paid and audited circulation among tanners (audited by the 
Audit Bureau of Circulations). That’s more than double the number of 
paid subscribers of any other magazine. 


But readership is even more important. A recent study revealed that at 
least 3500 top level executives in the tanning industry are reading 


LEATHER AND SHOES. 


Consider the facts: LEATHER AND SHOES— 


. does the outstanding job in editorial service. 


. has twice the paid circulation and considerably more readership. 
. carries more than double in advertising volume. 


. does not sell advertising on its front cover. 


. is the industry’s most dynamic business paper. 


An investment in a subscription to LEATHER AND SHOES will 
pay dividends in knowledge—an investment in advertising in LEATHER 
AND SHOES will pay dividends in 


success. If you want more facts, write 
us today. 
LEATHER AND SHOES 
300 W. ADAMS STREET 
CHICAGO 6, ILLINOIS 
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LEATHER 
& TANNING MATERIALS 
TESTING & RESEARCH 


mpling in all U eta) 


a ee ke 
CHEMISTS — ENGINEERS © INSPECTORS 


FM ee ee 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 
University of Cincinnati 


0G 


We serve the Tanning and Leather Industry 


through a broad program of Research. 


RESEARCH 


has Two functions 


To produce a better Product and 
to do it More Economically. 


THE TANNERS’ COUNCIL 
RESEARCH LABORATORY 


UNIVERSITY OF CINCINNATI 


Solvent Tannage, 


born of Science is 
a chemical Process 


Industry — Be Prepared 


Fred O'Flaherty 
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MYRTAN 


A TANNING EXTRACT 


made from the wood of an Australian 
species of the Eucalyptus family 
It contains both catechol and pyrogal- 


lol tannin, the latter predominating. 


TYPICAL A.L.C.A. ANALYSIS 


Ordinary Clarified 
TANNIN 61.55 64.34 
NON-TANNIN 16.03 17.14 
INSOLUBLES 1.70 0.72 


WATER .* . 20.72 17.80 


As a retanning agent for chrome tanned leather, Myrtan 
possesses many advantages, such as smooth and strong 
grain, good color and break, os well as a round feel 


Blended into sole leather tannages, it hos given better 
yields and improved color. 


TANEXCO, INC. 


549 WEST WASHINGTON BLVD., CHICAGO 6, ILLINOIS 


SOLE DISTRIBUTORS OF THE TRADE 


U.S.A 





Mutual’s name for their basic chromic sulfate used in one-bath chrome 


tanning. Available in two grades with approximate analyses as shown 
below. 


Koreon M Koreon X 
Cr,O; 24% 25% 
Basicity (Schorlemmer) 33% 52% 


Koreon is packed in multi-wall paper bags containing 75 pounds, and in fibre drums 
containing about 325 pounds. 


SODIUM BICHROMATE POTASSIUM BICHROMATE 


@ MUTUAL CHEMICAL DIVISION 


—— ALLIED CHEMICAL & DYE CORPORATION 
99 PARK AVENUE + NEW VORK 16, ™. Y. (ml 





DERMABATE 
COMPOUNDS 
LIQUID EXTRACTS 


BARRENTANS 
HEMLOCK 
OAK 
MANGROVE 
WATTLE 
STAINLESS SUMAC 
ORDINARY SUMAC 
QUEBRACHO 
SPECIAL DIPPING AND BLENDED 
VEGETABLE EXTRACTS 


RAPID TAN “G" 


AMERICAN 
EXTRACT CO. 


Manufacturers of the Largest 
Variety of Vegetable Tanning Extracts 
Established 1887 
PORT ALLEGANY, PA. 


CANADIAN REPRESENTATIVES: 
MeArthur Chemical Co., Lad., 20 St. Paul St., West, Montreal: 73 King St., West Toronto 
ENGLISH REPRESENTATIVES: 
Roy Wilson, Dickson, Lid., 7-6 Railway Approach, London, 8. E. 1 
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